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Religious Philofopher : 

Or, the Right USE of 

Contemplating the Works of the 

CREATOR. 



In THREE VOLUMES. 



Vol. I. In the wonderful Stmfturc of Animal Bo- 
dies, and in particular M a n. 

Vol.. ll. In thenolefs wonderful and wife Forma- 
tion of the Elements, and their various EiFefts 
upon Animal and Vegetable Bodies. 

Vol. III. In the moft amazing StruSure of the 
Heavens, with all its Furniture. 
DESI GNED 

For tke'ConviBion 0/ Atheists dw^/ Infidels 



Throughout which, all the late Discoveries in 
Anatomy, Philofophj, znd -^fironomy, together with 
the various Experiments made ufe of to illuftratc 
the fame, are moft copioufly handled by that 
Learned Mathematician, Dc.mEUii^E NTTi: 



CranaateD Uom t(}C C)jfg[nai, 

Byj0HNCHAMBEF.LAYNE, £/y; F.R.S, 



To which is Prcfix'di 

A LETTER to the Translator, by the 

Reverend?. T DtfaguUert, LL. D. F. R. S. 



Adorn'd w'lthC UTS, The Second Edition. 

Printed fo^. Senet in .Salabury-Court, andW.TATtoii 
at the Ship in Pater.mfler Rota. ITit 
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Moft Honourable '■' 



I 



The Lord PARKER, 

Lord High-Chancellor of Great 
Britain,-^ &c. 



My Lord, 

OU gave an Intruder 
fokind a Reception at 
his firft Addrefs, that 
he is dehghtcd with 
a Pretence to make 
you a fecond. 






My firft Attempt was to prcfent 
Your J^jjdftiip with imperfcdl Co- 
■ly manner, of the Ori- 
a 2 ginals 




one of the Ijirds ^n(licti. 



i) The Dedication, 

ginals of feveral Famous Wench Fbi^ 
Jofopbers, drawn by one of the beft 
Hands, that of the mod Ingenious 
FonteneUe ; than whom Sir Godfrey 
Kneller y our Britilh Apelles, can 
hardly give an Obje<5t a more agree- 
able Likenefs. 

N o w, my Lord, I am going to 
entertain You with a Pi<5ture of ano- 
ther kind, drawn by an honed plain 
Vutcb Philofopher^ viz^ a Sketch of 
Divine Wifdom and Providence, dif- 
play'd in the Works of the Creation 5 
whofe mafterly Strokes affed: the 
Mind with a due Admiration for the 

Original, which he has fo well co- 
pied. 

Th I s Treatifc of Philofophy the 
Author calls The Right Vfe of the 
Contemplation of the World, &c. Thro' 
the Whole of which there runs fuch 
a Strain of unafFedted Piety, that 
I doubt not but his good In- 

tentions; 
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The Dedication, \i) 
tentions ( even tho' he bad not exe- 
cuted them fo well as he has donej 
muft have alteady procured him the i 
inward Satisfaftion of that Glorious \ 
Promife made to the Father of the] 
Faithful, and, thro' him, to all Bc'l 
lievers ; / will be thy Shield and 
exceeding great Reward. 

My Lord, I beg leave to calf_ 
the Learned Phyfician, who is mjr' 
Author, theParrARAYorDERHAM, 
becaufe, like thofe two Englijh Fhi- 
lofophers, he has fo well prov'd the 
WifJom, Power, and Goodnefs of G o D 
by the ftrongeft Arguments, Obfer 
vations on FaHs, and Vemonftrations^ 
drawn from Experiments. It were 
to be wilh'd, that he had apply'd 
the Texts of Scripture, which he 
quotes, as properly as he has done 
his Philofophical Confiderations : 
but fince he has not fo well fucceed- 
ed in what may be call'd hi$ Divinity, 
1 have left feveral of the Texts out 
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jv The Dedication. 

of this Tranflation ; but have re- 
trench'd none of his Gloffes upon 
the particular Texts by him quoted, 
nor any of his Glorious Tautolo- 
gies, in which he does fo often call 
upon Atheifts and Infidels j except- 
ing where his Comment is wrong, 
or the Repetitions are too tedious, 
and, I hope, unncceflary, even for 
convincing of thofe unhappy Men 
to whom he addrefles himfelf j of 
whom It may be pronounced, that 
if they ftill perfift in the Denial of a 
God, after fo many irrefragable 
Arguments, drawn from the won- 
derful Structure of Humane Bodies, 
and all the other Glorious Works in 
the Univerfe, God will then harden 
their Hearts, and, like the Pharifees, 
they will not be perfvaded, tie' one 
rofe fiom the Dead. 

However, my L o rx), that I may 
not be thought .to have aifted raflily 
in leaving out any thing of my Au- 
thor's, 
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The Dedication. v 

thor's, I have in this followed the 

iAdvice of feveral of my learned 

Friends, both Philofophers and Divines, 

(to whom I communicated fomc of 

'Jthefe Sheets in MS. ) and if I only 

faid that yourLordlhip approv'd of 

abis defign'd OmiflSon, the World 

[•Vou'd be afliir d that I had confulc- 

ed a Philofopher and a Divine : for 

IS the Royal Society well know how 

"minent your Lordfliip is in the firft 

f thefe Qualifications ; fo many of 

the Clergy know, that a very able 

Prelate (now writh God) and one 

mighty in Scripture-Learning, has 

openly profefs'd, that the Lord Par- 

iK E R B one of the greatefl Divines in 

""ngland. 



And here, my L o R d, it may not 
be amifs to fugged to You, how 
great a Trouble I have met with, in , 
teaching my Author to fpeak i 
lijh J who by his affedling to expreC 
all his Technical Words or Terms 
3 4 of 



vj The Dedication. 

of Arc in his pure vernacular 
Tongue, fuch as, for inftance, the 
Veins, Arteries jMufcieSf Fibres, Nerves, 
and a thoufand other Anatomical, 
Pbyfical, and even Mathematical 
Words too, has made me cake Fains 
unknown to my indolent Temper 
thro' the whole Courfe of my Life 
till now $ for. I have not been able 
to procure any Help in this Cafe, 
neither from the Living nor the 
Dead. Indeed the Tables and Fi^f 
' gures of my Author ( which are 
very curious, and taken from the 
mod valuable Anatomifls and Fhi- 
lofophers ) , have been of good ufe 
to me, where there are proper Re* 
fcrences5 but thofe were the only 
Affiftanccs 1 could procure here in. 
England 'y fo that for the reft, I ihould 
have b?en forced to guefs at their 
Meaning, if my Learned Friend 

Mr. Sgravefande (Profejfor of Ma* 
tbematics and Experimental Phi/ofo" 
ph) at Leyden) had not kindjy in- 
terpreted to n^e thofe I could not 

unriddle: 
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unriddle: foi there is no more 
Analogy between my Author's 
Terms and the Latin or Greeii com- 
monly ufed by all other Philofo- 
phers, than there is between them 
and Hebrew or Arabic. My Lord, 3 
I don't fay this to praife myfelf or 1 
blame my Author, (who is rather I 
to be commended for keeping up ] 
the Dignity of our Sifter-Tongue, j 
Daughter of the Teutonic, and Grand- ' 
daughter of the Gothic, the common 
Spring of all the Wcftern Languages 
of Europe, from North almoft to 
South i and indeed we ourfclves. are 
not to be juftify'd in lofing and . 
obfoleting fo many of our moftj 
fignificant Anglo-Saxon Words and • 
Fhrafes, as has been well obfcrv'd 
before me by the Learned Mr. Ba- 
ron Fortefcue,*) t but to letTen my 
own 

* In his Ingenious Remarks upon the Lori I 
Chancellor Fortsfaie's Book, intituJed, Tie Di0- 
retice hetweftt an Abfoluts and Limiled Mmarcby. 
Lond. Printed for E.Parker, 1714. fince reprinted, 
with Additions. 
^H I Now one of the Jufticcs of the Kitt^'i Bench. 
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own Fault, and more eafily to ob- 
tain your Lordfliip's Pardon, if the 
Difficulty of explaihing thofe Terms 
has made me commit any Blun- 
ders. 

I 

1 can't conclude , my L o r d, 
without endeavouring to prevent 
TOur Lordfliip in Favour of my 
Xuthor^ on account of one good 
Quality; which for being fo rare 
and uncommon to mod Writers, 
makes it appear the more lovely 
and charming in my Eyes : it is, 
that altho' he paflfionately endea* 
Vours throughout his whole Work 
tand repeats it fo often, almofl in 
fevery Seftion) to magnify the Wif- 
dom and Goodnefs of God, and 
to point out his Great Ends and 
Purpofes in all the Works of the 
Creation 5 yet he is fuch an Enemy 
to Pious Frauds,, .and to ibc, fup- 
pocting any of the Divine Attri- 
butes above- mentiqn'd, by wrong, 

■ ' ■■ or 






The Dedication. ix 

or even doubtful and precarious 
Arguments, that: he ufes mone in 
confuting the Atheifi and Sceptic, but 
fuch as will bear even Mathemati* 
cal Demonftration : This has made 
him a little too {lri(Sb, it may be, in 
placing under theClafs. of Things 
ttnkfiowtiy the Motion of the Earth, 
and the reft of the Planett^ ^houi 
the Sun, as that great Philofopher 
Dr. Clarke was pleas'd to obfervc, 
when I communicated to him the 
Contents of this .Work 5. That be 
could not hut wonder extreamly, that 
in the 2ptb Contemplation, the Mo- 
tion of the Earth fhoulJ be placed 
among Vncertaintiesy after that the 
Parallax of the Annual Motion is fo 
notorioujly apparent in the Phanonaena 
of Comets, &c. 

•B u T I forget, lily Lord, that 
1 am wafting thofc precious Minutes 
which your Lordihip employs fo 
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The Dedication, 

ufefully in the Service of your King 
and Country: That you may long 
etpploy them foj'is the fincere and 
hearty Wifli of. 



* 



My Lord, 
Tour Jjordjhifi 



Moft obliged, faithful 
and moft bumble Servant, 



'^ 



J. Chamberlayne.^ 







LETTER 

FROM 

The Reverend ^IS-.DeQ^uliers* to 
John Chambcrlayne, Efq; re- 
lating to the following Treatife, 

SIR, 

I HAVE read your Tranfladon of 
Dr. NieumetJtj't's excellent Trea- 
tife j and highly approve your De- 

lign of Publifliing it» as it will be 

oTgreafService to Religion and Pbilofoph/. 

The Dolor's Reafon that he gives for 
writing his Book in Dutch (namely, that a 
great many Atheiflical Books having been. 
written in that Language, hechofe to confute 
the Oppofers of a Providence in the fame) 
will be as powerful a Motive for the tranjlat- 
ittg it ifita Englifh ; fince we have not been 
behind-hand with our Neighbours in publifh- 
^^ ing 

T Now DoQorof Lawt. 



A Letter from Mr. Defagulicrs 

ing the impious Conceptions and blafphemous 
Raillery of our Scoffers at Religion. If fuch 
of them as had been able, had publijyd their 
crude JMotions in any of the learned Languages, 
their Books wou*d have needed no Anfwer, 
their Readers wouM have defpifed them : Biit 
their Profelytes are gain'd among the Weak 
and Ignorant, or fuch conceited Debauchees 
as are glad to be fupply'd with Means of de- 
fending their Immoralities, by attacking Reli- 
^on with a fliew of Wit and Argument. 

When an Atheijl has the Impudence to call 
himfelf a Phjlosqpher, fome ^ell- 
meaning Perfons that have not much look'd 
into Nature, are apt to be prejudiced againft the 
Study of it J as if the ?hilofophy and vain De- 
ceit j againft which the' Apoftle has warn*d 
us, had been the Contemplation of the Works 
of the Creation : Whereas it was only the So- 
phiftry ofthe Schools, contrived to difguife Er- 
ror, and defend the Syftem ofthe fuperftitious 
Heathen Divinity. 

H E that reads Nieuwentyt will eafily fee 
that, a Pbilofopber cannot be an Atheifi ; and 
if it were true, that a Smattering in Phyfics 
will give a proud Man a Tinfture of Atb^ifm^ 
a deep Search into Nature will certainly bring 
him back to a Religious Senfe of God's Wif- 
(Jom and Providence. 

/ V Tho! 



to John Chamberlayne, Efq^ 

Tho' we have lately had feveral very good 
Books upon this Subjed; this will not be le(9 
acceptable, becaufe it ccmtains feveral fine Ob- 
fervations annd Experiments, which are alto^ 
gether new, as is alfo his Manner of treating 
the moft common Phenomena ^ from which 
he deduces admirable Confequences in favour 
of a Religious Life. And I think I may iky 
this for the Tranflation^ thatit will perhaps do 
more Good than the Original ; becaufe in giv- 
ing us all his Arguments for Natural Religion, 
you have omitted thofe which his too eager 
Zeal made him alfo draw from the Modern 
Thilofaphy for Keve^d Religion 5 the Weak- 
nefs of which latteie might giv^ thofe Free- 
Thinkers occafion to triumph, who would be 
flruck dund) at Convidions from the former. 
If I cah be of any Service in helping you to 
look over the Sheets, you may readily com- 
mand. Sir, 

Tour mojl Humble 



Weftminfiery 
Feb. 2. 1 7 if. 



jind Obedienc Servant^ 



J. T. D. 
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CONTENTS oftb£ Preface or Intro- 
du<llion. 

Sect. I. KBttWEM fKH true Difference betv^een 
Atheiflf, and thofe that fear 
GOD. 
! Sect. II. /« order to hrmg 
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fary to inquire into the Caufc! and Remedies of 
Atheifm. 
Sect. III. "Thefii-fi Caufe, is inordinate Self-Love. 
Sect. IV. The Means to prevent Inordinate Self- 

, Love. 
Sect. V. The fecund Caufe, is Inordinate Amhitioa, 
Sect. VI. The Remedy thereof. 
Sect. VII. Of the Death of S^'mah. 
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Setcil^. Hotu to prevent that Evil. 
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Scft. X. T^e fourth Caufe, too great a Conceit afmr 

\ own fVifdom. 
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, fame in hie Holy Word. ^ 
Sea. XXIX. The General Proofs orJkmonftration 
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of a Divine Original. 
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of the Alcoran J &c. 
Sea.XXXHi. Afiort Account of what is proposed 
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THE 

Author's Epistle 

TO THE 

READER. 

SHE Defigti of Writing thefe Contem- 
I flatknSt is to com'mcz Atheifis of the 
I Wifdom, Power and Goodnefs of 
, God, the Maker and Ruler of all 
! Things; and /«/?(/;■/; (whoindeed ac- 
knowledge a God, but re/ed the Authority of 
the Holy Writings) that the Scriptures are of a 
more than Humane Original ; and fo to reprefenc 
to both of 'em theRightUse of the 
Contem i>!- AT ION OF the Wo r l d. 

The Methods we have made ufe of to prove 
the fame, are only taken from the modern Obferva- 
tions, undi probable Dtfcoveries in Natural Philofophyt 
without laying down any bare Hypothefes; fince 
in the Things of natural Knowledge we have no 
farther Foundation for Arguments than we can 
produce Experiments : Upon which you may 
confult the Writings and Plans of the Royal Aca- 
demies and Societies, and of ihc mofi famous Afa- 
tliematiciam among them. 

The Reafon why I have not made ufe of the 
MetapkyJiikiySiC. will appear in the Preface, Seft.27. 

While I was writing this, the Anh-Bifhop of 
Cambray's Book fell irto my Hands; and while I 
wa^ compofing the Preface I met likewife with 
Mr. Rafs Book, tranflaced into French ;*and was 

Vol. I. c more- 
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jBoreover informed (tho' I don't underftand the 
Language) that Mr. Derham had publifhed ano- 
ther Book in Englijhy wherein he largely proves 
the Being of a God upon the fame Foundation. 
It was very agreeable to n^, to fee and obferve, 
that this Way of Proof, which I have always 
efteemed the ftrongeft, was likewife embraced by 
f^ch Great Men ; in which^ after all that is writ 
upon it, there ftill remains abundance of Matter 
to convince the unfortunate Philofophcrs of the 
Perfeftions of their Great Creator ; and there will 
flill remain enough to lateft Pofterity. 

4rhc Manner oi proving the Divinity of the Hohf 
Scripture from natural Phanomenfl or Appearances^ 
which we here fet before you, has not, that I 
know, been ever done before in fuch a Method. 
I hope, however, that the fame may beofUfc 
botii to the Atheijl and Infidel^ becaufe both thofc 
are wont chiefly to exercife themfelves in the 
Study and Knowledge of Nature. 

The general Method of convincing both of 
""em, is more largly reprefented in the following 
Prefacey SeEi. xxix, xxx and xxxi. 

I write in the Low-Dutch Tongue, to the End 
that I may be more ufeful to my own Countryr 
men; and efpecially, becaufe that Tongue has 
been often abufed in Publifliing and Dilperfing 
Atheijiical Books. 

The Order we follow can in fomt Manner be 
learned from the Heads or Contents of this Work; 
tho' I have not confined my felf very ftriftly -to 
that which has been purfued by many others upon 
the fame Subjeft. 

Thofe who will read this Work as an Expert^ 
mental Account of the Knowledge of Nature, mufl 
not be offended at what we call the ConviBionSj 
which they frequently meet with, becaufe our 
Defign was not to write a Body of Piyjkks only 

^ but 
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but to bring the Erroneous into the right Way ; 
and by turning their Thoughts, after this manner, 
to the Knoviledge of Nature, to lead them on to 
the true Notions of the Deny. 

The ableMatheraaticians may perhaps thiuk.that. 
I ought to have propofed the Experimental De- 
monflrations, for Inllance, cfthe Power of the Mu- 
fclesy and of the Hydn'ftaticat Laws in Fluids, &cc. ill 
a more Mathematical Manner, or elfe barely 
related them without any farther Proofs, and 
fo to have made the fame ConcUifions, with- 
out fomuch Trouble, and fo many Figures : But 
they muft be pleafcd to know, that 1 have de- 
duced thofe Demonftrations as far as it was pof- 
fible for me, by Experiments only, and not as the 
Mathematicians arc ufed to do from Efial/l/Jh'dLaws ' 
of Nature, to the End that I might be the better 
tindcrftood by fuch as know little or nothing of 
the Mathematics. I was indeed at firft of a dif- 
ferent Opinion, and had already prepared the 
whole Work- without any Figures, and without 
Proofs, the Grounds of which were neverthelefs 
very obvious to Mathematicians. But forafmuch as 
a certain Learned Genrleman, and after him fcvc- 
ral others objefled, that if I did proceed in fuch 
a Method, many would think that what I flioiild' 
advance in fome Cafes, was more incredible than 
true; and that in fuch great Matters one ought to 
bring at leaft as much Proof as would be necelTary 
to confirm the Truth of one's Pofitiohs : I have 
therefore chofento go on in that Way. This has 
likewife been the Reafon why this Work, which I 
was forced to enlarge and alter in every Parr al- 
moft, has fccn the Light fevsral Tears later than ' 
it ought to have done, efpecially fince my other 
Affairs have continually obftrufted the fame. 

They who upon good Groundsdo acknowledge 

a God, and the Divine Origin of the Holy Scri- 

c 3 ptiires, 
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ptures, will here find fufficient Proofs of their 
Confeflion ; and thofe who are weaker, may like- 
wife^ I hope, be confirmed in thofe Truths a- 
gaiiift any Temptations. 

But before I conclude this Addrefs to my Rea- 
der, I muft entreat thofe unhapfj Philcfophers^ 
thofe wavering and doubtjul Ferfons, thofe Infidels, 
and; much to be lamented ftrong Minds j for whom 
this Work is chiefly calculated, that they would 
come prepared to confider the fame, not fomuch 
with an acute, as with a ferious Judgment, and 
decent Refpeft for fo momentous an Enquiry ; and 
not fo much to obferve what Difficulties may 
occur in fome Particulars, as whether there is not 
fomething in fuch a Number of Things as may 
fervc to convince them of the Perfedions of their 
Maker, and of the Authority of his Word. If 
they proceed in the firft Way, the flrongeft Proofs 
will be of no Ufe to them ; but if they fall into 
the latter, one fihgle Fad weighed by a Mind in 
earneft, and difpofed to learn, may, by G o d's 
Bleiling, convince them of their Errors. 

The T%etical Way, which is only made ufe of 
here for their Convidion, muft not appear imper- 
feft to them, as if it did not fufiiciently confute 
their Sentiments; but let them compare it 
with their own Pofitions, and judge themfelves, 
whether a Proof deduced from certain and adual 
Experiments, which is the Cafe here, ought not 
to be more convincing, than that which is ground- 
ed upon naked Ideas ; which, Without any adual 
Experience to fupport them, are arbitrarily ad- 
vanced for Notions of things really exifting ,• and 
that their Philofophy is only built upon this latter 
Foundation, they themfelves muft know. Accord- 
ingly , the Sophiftical Arguments of thofe Atheifts, 
and the not only falfe, but horrible Confequenc^s 
Sowing from their Opinions, have been already 
t fully 
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fully wpofed by divers eminent Perfons, to whofe .g 
Writings we refer you. ■^ 

W there Ibould be any thing among all thefe 
Contcmplations,in which, according to the Opi- 
nion of the Reader, I may have been miftaken, ! 
and have not rightly reprefented the Properties of j 
the Natural Pkanomena, let him pafs it over, i 
fince he will not be able to fay the fame of all , 
the reft ; and in cafe he allow one iingle Proof to 
be flrong enough among fo many as are here ' 
brought together, or of thofe whereof the farther , 
Comemplation of the World may yet fuggcft a much j 
greater Number to him, that alone will bepowet- 
ful enough to convince any Man that argues ra- ' 
tionallyj of the Being of a God, and of the great 
Origin of his Woraj fince one Demonflration 
proves as ftrongly as feveral, though more do 
ftrcngthen the Convidion. 

Neither let the Quotations of Scripture-Texts, 
in thefe Difcourfes, make you rejeft the whole 
Work without reading it, as many are ufedto do 
when they meet with them in any Books, fince 
the Divinity thereof is not here fuppofed but 
proved ; and that fome of them ferve to {hew the . 
Wifdom and deep Knowledge in Nature of him 
that infpired them ; and others, to convince you 
that no Man, tho' never fo underftanding, not 
any Irapoftor tho* ever fo cunning, either for Poli- 
tical Reafons, or othcrwife, was capable to pro- 
duce in thofe Times fuch things as we find written 
therein, from whence you may eafily conclude 
who has been the Author of them. 

Let not the Atheifls and Unbelievers conceive 3 
Prejudice againft this Work, fince they may learn 
not only from the Title, but from thofe fincere 
AfTurances we hereby give them, that we did not 
write it out of the leaft Hate or Contempt of 
them, but from a hearty Sorrow for their 
c i mifeiablc 
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miferable Condition, and only in order to their 
Converfion ; for which Reafon I have commonly 
made them themfelves . the Judges of the moll 
part of my Conclufions : I therefore only intreat 
them that they would pafs their Judgment upon ' 
>^hat ishere fubmittcd to it, without that deplo- 
rable Refolution t^ken up by many of thofe wh6 
call themfelves Stron^-Minds y or Free-ThinkerSy not 
to acknowledge the Being of a God. 

One of thefc Pofitions muft be irrefragably true 
(it being impoffible to lay down a Third) either 
that, according to their Opinion, all Things in the 
World are gQvernM by Chance, and by necejfary 
Laivsy without the Intervention of an Intelligent 
Beings and that the Chriftian Bible is compofed by 
Cheats and ImpoflorSy who had no other View but 
their own Advantage ; or elfe, that the Holy Scri- 
ptures are given by a God that Governs the Worldy 
and who will require an Account from thofe 
Creatures whom he has endued with Reafon, how 
Vhey have ufed the fame. Let them therefore con- 
fder how much it imports them not to be miftaken in 
thofe things whereon' their eternal Welfare or Mifery 
depends ,• and let them judge whether it be not at leafi 
as true, that they and the World are made by a wife 
Gody as that a Clocky or any other ingenious Piece of 
iVoyhnanjhipy does prove the Skill of the Maker. Upon 
all which, if they ferioufly contemplate, they will 
tremble ^t their own Notions: And fince it is a 
Matter of Faft, and not a meer Speculation that 
is in queftion, and ought to be examined, whe- 
ther it be not neceflary to enquire into the Things 
themfelves, without relying upon naked an4 
atheiftical Nqtions ; ^tis for this End thefe Con- 
templations are written. May the Al mighty God, 
who alone can over-rule our Minds and Thoughts, 
enforce thefe and other Proofs, ^n which the 
• whole World abounds t 
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Following Conf£m^/j»oHj of the World. 




E c T I o N I. The true Difference beiii:sen Atheifts^ 
mdthofe that jefir GOD. 

I T is hardly credible, that there were 
I ever any Men, who had not quite 
j loft their Underftanding, fo I'oolifli - 
I and iinreafonable as to deny an Eter^ 
' nal zn6^ Self- exiflem Being, ai!dtomain-> 
tain that there has been a perfeift State of Inanitf 
or Nothingnefs, in which there were neither Cre/t- 
tar or Creatures, for even the moft Famous among 
the Ancients, and Spmofa himfetf among the 
Modems, tho' they may juftly be rank'd with 
the Atheijisj have yet acknowledged an Eternal 
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The great Difference therefore between Atheifis^ 
and thofe who confefs and fear a Gody is not whe- 
ther there be Aich a Being, which from all Eter* 
nity has fubfifted by himfelf (for that is owned 
by them all, at leaft by all that I have ever heard 
of) but whether this Eternal Being is alfo Wifi^ 
Powerful, Sind Merciful; and whether He has made 
all things according to his own Pleafure, for cer- 
tain Ends and Purpofes, and does continually di* 
red and govern the fame. 

It is true indeed, that thofe miferablc Wretches 
find themfelves obliged, in lome Manner, to 
confefs his Power , were it only from their daily 
obferving, with their own Eyes, what great Bo- 
dies are moved in the Heavens with an unfpeak- 
able Swiftnefs ,* and perhaps alfo, they might owa 
his Goodnefs and Mercy , if we allow them to ex- 
plain it in their own Senfe, and to afcribe the 
Goodnefs of this Being only to the happy Qua- 
lities of Things, making ufe therein of their own 
Underftanding, by which they think they arc able 
to convert moft Things that occur to them in 
the World to their own Advantage, and to ren- 
der them fubfervient to their own Neceflitics 
and Pleafures: But with great DifEculty will 
they allow, upon their Principles, that this Eter- 
nal Being is Wife, and orders all Things accord* 
ing to his own good Pleafure ; becaufe fuch a 
Conceflion would be entirely inconfiftent and con- 
tradi&ory, as well to a meer Chance as to all the 
unknown Laws of Natun and Necefj^ty. This is alfo 
the only Foundation of their continual Uneafi- 
nefs and Terror ; fince if this Being is Wifey 
and knows that they endeavour blafphemoufly to 
rob him of his Attributes and Perfeftions, they 
may ea% conclude what will be their Reward 
hereafter. 

That 
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■' That this was likewife the old Queftion in for- 
mer Ages, may be inferr'd from the Writings of 
Cicero about It ; where the Difputations or the 
Philofophersj by him introduc'd, do not (o much 
turn upon the Exifteuce of a God (meaning thereby 
fuch an Eternal Being) as concerning the Nature 
of the Gods. It may therefore feem ftrange, per- 
haps, to thofe who from their Youth upwards 
have been fo happy as always to acknowledge 
and reverence God, for their Almighty Lord, 
Maker, and Preferver, out of a Conviftion of 
his adorable Perfcftions, to hear that there can 
be found a Set of Men, who owning an Eternal 
Being, or the Exiftence of a God, do neverthe- 
lefs confider him as deprived or diverted of the 
above-mentlon'd Attributes : And yet that both 
the former and latter Times have fwarmed with 
fuch deplorable Genius's, is too well known to fill 
this Book with the Relations of them. We (hall 
therefore fatisfy our felves with acquainting the 
Reader, that the following CsMWmp/DnoH/ are ex- 
prefly calculated to bring thefe unfortunate Men, 
if it be poflible, to better Thoughts. 

Sect. II. In order to bring Athelfls to Reafon, it ii 
mceffary to inquire into the Caufes and Remedies of 

Atheifm. 

Th at we may therefore take the true Me- 
thods to arrive at this great End, it feems neccf- 
fary in the firft Place, ferioufly to enquire what 
are the real Caufes that many fall into fuch de- 
plorable and irregular Opinions concerning this 
Tremendous and Eternal Being ; and when wc 
have come at the Knowledge thereof, to find, 
proper Remedies to prevent the fame. 

But the Reader is defired to take Notice, that 
H_VC do not intend co treat of this Matter in its 
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utmoft Extent ; we ftaU fatisfy our felves only 
to colleft fuch of the Caufes of modem Atheifm^ 
which we have experimentally obferyed. to pre- 
vail over the Min^is pf thele Impious Difpu- 
ters, and from thence fuggeft fuch Means, as the 
' fame Ext)erience has taught us to apply with 
good Succefs againft this deplorable EvjiK 

Sect. III. The Fir ft Caufe is Inordinate Self- 

Love. 

T ii E firft Caufe therefore, and which moftly 
prevails in the Nature of Men, is ufually the 
Paffion of too extenjive and inordinate Self-Love. 

from hence only it is that Men defire to gra- 
tify their Inclinations, and to be in Subjedion to 
no body ; and if they cannot be exempted alto- 
gether from the latter, they wouM have it be no 
othet kind of Subjedion than what is agreeable 
to their Carnal Appetites. Wherefore, hearing 
that there is a G o d, and that he is Juft and Holy, 
and will be obey'd by them in all Things, and 
will certainly punifli thofe his Creatures that re- 
fufe to acknowledge his Power, they earneftly 
wifli to be entirely freed from it, • 

This induces them tp turn a deaf Ear to- 
wards all the Conviftions of fuch a Being ; and 
forafmuch as their Confciences, in fpigh't of all 
their Endeavours, will not fuflfer them to be eafy, 
they are continually feeking out for Arguments^ 
whereby they may perfwade themfelves of the 
contrary ; and fo flifle the dreadful Remorfcs\of 
fuch their refilling Confciences. For thefe Rea- 
fons did the blind Heathens afcribe to their Gods, 
Pajftons and Inclinations like thofe which they felt 
in themfelves; pretending that thofe Gods de-^ 
lighted in Drunkennefs^ Fornication, Adultery y and 

Other irregular Aftcftions, 

to 
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To look for no farther Proof of what has been 
advanced, lee ei'ery Man who has bccnfo unhap- 
py as to hunt for Arguments to darken and blot 
out of his Mind the Knowledge of the Per- 
fetSions of his Creator, retire into himfelf, and 
examine, whether if that which is received by 
Chriftians for the Word of God, and in which 
his tt ill is contained, Giould allow him to aban- 
don himfelf to all his Inclinations in this Life, . 
and ftiould promife him the Enjoyment of the 
like Pkafui'cs through all Eternity, he would not 
endeavour with as much Zeal and Diligence to 
find out Reafons whereby to convince himfelf 
and every Man befides, that there is a God, and 
that the Bible is his revealed Word, as he now 
Attemptsto make himfelf and others believe that 
the fame is falfe. There is, however, an innate 
Dcfirc in every Man to become happy : Does he 
cxpefc to find this in the Knowledge of a God? 
then will he extend hiS Delircs that way : But 
perceiving, that by the Acknowledgment of a 
Supreme Holy Being, he would confequently be 
obliged to renounce his finfnl Pleafurcs, he will 
wifli that tbere was no fuch thing as fuch a God ; 
tho* he dares not own the fame, leaft he fliould \ 
be found out by othets for what he really is, a, 
miferable Atheifl. 

I appeal for the Truth of what I have here 
faid to thofe Men who have ever lived in thcfe 
fad Doubts and Uncertainties, and in the mean 
time followed their Faffions as far as they could, ' 
without incurring the Punifhment of the Tem- 
poral Magiflratc, and without Prejudice of their 
good Name or Eftate, but have at laft attained 
to a better Mind. It is not ncceffary to produce 
Examples of thofe who after their Converfion 
have openly avow'd the fame, the' I cQuld eafily 
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S i^ c T. IV. T*h€ Means to prevent this inordinate 

Self-Love. / 

Now (ince this whole Miilake is nothing elfe 
but a Paflion that hurries them away without the 
leaft Foundation or, Shadow of Reafon^ many of 
this kind of Atheifts are reduced to the right 
Way^ when God (who in all thefe Cafes muft be 
acknowledged to be the firft Caufe) Ihall pleafe 
to fandify . the Means that are ufed thereto ; 
whiich^ befides the Increafe of Years, that often 
calms the impetuous Pafllons of Youth, do like- 
wife fometimes confift herein, to wit, that they 
be brbught to a right and feriousConfideration of 
the IV/fdom, Power and Goodnefs of God, which 
undeniably manifeft themfelves in the Contemla- 
tion of the JVorld, and the Government ot all 
Things in a multifarious Manner, to fuch as arc 
not refolved to remain wilfully Blind ; efpecially , 
if the corrupt State of fhemfelves, and of all 
Mankind, and the Vanity of thofe Things up- 
on which they beftow the Name of Pleafure, 
be fet before them in a proper Light ,• and efpe- 
cially that unhappy Condition in which all Men 
would find themfelves, if, according to their own 
Opinion, the World were governed either by meer 
Chance, or by the Laws of blind Fatality. Fi- 
nally, how dreadful would it be for them in cafe 
their deplorable Notions (for I cannot beftow a 
better Term upon them, fince no body can 
prove them) Ihould' be entirely falfc. By which 
Confiderations, a lower Value for prefent, and a 
greater Concern for future Things, would be pro- 
duced in their Minds; which being oppofed to 
their former Faffions, might contribute to cxtin- 
guifii the fame, and awaken in them fuch ferious 
Thoughts, as fometimes are alone fufficient to 
make them change their Opinions. Sect. 
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S E c T. V. TJbe Second Caufe is inordinate Amotion. 

The fecond Caufe oiAtheifm is another Paf- 
fion, confifting in an irregular Ambition, which ari~ 
fsi jrom the farue Source oj Self-love, by -which fome^ 
having once Condoned thetnjelijes to the Defence offucb 
unjertunate Sentiments, fancy that they ought therefore 
to pafs with other Men for Perfons wijer, and of 
greater Underfiandings ; anil fo ihey bellow upon 
each other the Appellation of Ejprits Forts, that 
is to (iy Strong-Minds, or Free-T'htnkers; being, aS 
it were, defirous to fhew thereby, that they 
ate fuch ftout and couragious Men, as are not 
to be terrified with vain Fears and Bugbears 
(as they term it) like the Vulgar and Childilh 
People. ^1 

This is one of the highefl Steps to which 
Atheifm can attain, and indeed it cannot well climb 
higher; becaufe, when it is once arrived to that 
pafs, it does not only flight all Conviflions, but 
fo long as this Paflion and inordinate Ambition 
continues, compels Men neccilarily to rcjeft 
them, and confcquendy to remain altogether in- 
curable. For whereas the firll fort oi Atheifm^ 
which is only founded upon the Enjoyment of 
Pleafiires, may be filently oppofed and conquer'd 
as foon as any contrary Arguments begin to make 
anlmpreffion, this laft has moreover this Ob- 
ftacle and Hindrance In the removing it, that 

»thofe who have once maintain'd it, alcho' they 
pDioiild change their Mind, are afraid of loling 
their imaginary Efteem, and the Honour of a Su- 
perior Wifdom and Knowledge, and of being 
hence forwards accounted by thofe that know 
them, not only Cowardly and Unconflant, buc 

KUkewife Men of miftaken Judgments : It being 
Jommonly the way of thefe conceited Strong- 
Minds 
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minds, or Frce-Thinkers, to fpeak contemptuoufly 
of all that fee their own Errors, and have Virtue 
enough to fotfake them. Now how powerful the 
Fear of Contempt is over fome Men who have 
a great Conceit of themfelves, we are taught by 
daily Experience in many Cafes; infomuch, that 
this unhappy Sort of Creatures have been often^ 
obferved to break forth into dreadful Blafphemies,' 
only to give a Proof of their greater Knowledge 
and Penetration, and to avoid the fufpicion of 
(peaking againft their Confciences, and of diflem- 
bling their juft Fears. 

Sect. VI. ^he Remedy againft this Evil 

I HAVE feldom feen any Humane Means 
made ufe of with Effeft againft thofe who will 
not be convinced; lince this kind oi Atheifin is 
attended, for the ^oft part, with great Igno- 
rance; and that thofe miferable Wretches who 
are tainted with it, can be feldom brought to 
liften carefully to the Arguments objeded againft 
them ; being acuftomed to anfwer the beft and 
ftrongeft Proofs with Cofttempt and a fcornful 
Smile, not judging them worthy of a better Re- 
turn from their fuperior Underftandings. Yea, 
whatever may be the Occafion of fuch an, ex- 
ceflive Hardncfs and Stiffoefs of Heart, it is vi- 
fible that they lie under a dreadful Judgment of 
that God whom they have fo unrighteoufly blaf- 
phemed ; ^nd fo far as one may guefs from Ci^- 
cumftances, do often continue fo to the End, un- 
lefs die fame merciful God be pleafed to take 
Pity on them, and make them unconceivable Mi- 
racles of his Grace. 

Among fuch I knew one, who having beert 
advifed by a Friend (for he w^s deaf to all 
other kind of Proofs) fcrioufly to confider him- 

felf,- 



The PREFACE. ;Xv 

felf. His Soul, and Body, arid all that happened 
in the World round about him,, began to per- 
ceive that it was hardly to be believed, that he 
himfelf^ and all befides him, could be made and 
governed by any thing but a. Being endowed with 
great Wifdom : So that a little while before he 
died, he heartily thanjsed his Friend for the 
Counfel he had given him, and detefting his for- 
mer wicked Thoughts with a Flood of Tears, 
he continued to his Death to beg Forgivenefs of 
that God, whom all his Life-time he had refu- 
fed to acknowledge; praifing, with his laft Breath, 
the unexpreffihle great Mercy of his Divine Ma- 
jeft3r, who had vouchfafed to look upon fuch an 
abominable Creature (that had defer ved nothing 
but his Wrath and Vengeance) with the Eyes of 
Mercy. I have known others of this kind, fome 
of whom have in a hardened Manner drowned 
themfclves y others, that have taken Poifon, and 
the reft ended their Lives, in the utmoft Defpair 
upon their Sick- Beds. 

Sect. VIL Concerning the^Dcathof Spinofa. 

- Upon this^ Occafion of mentioning the mifc- 
rable Deaths of feveral Atheills, I cannot forbear 
to take Notice of what has been related, and 
with great Truth, as far as I could difcover, 
touching that of Spinofa, that he ended his Life 
in Solitude and great Tranquility, without mani- 
fefting any external Signs of Uneafinefs. This I 
know fecmM ftrange to fomcWeak but PioU5 
Men, who had either feen or heard of very 
diflferent and mod dreadful Judgments of God 
againft fome that had thus denied him ; and 
the Followers of this fame Spinofa, took 
an occafion from thence to think, that the 
Opinions of theij Mafter were not fo unjuftifi- 

able. 
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able. But for the Satisfadion of the formerj 
they ought to be told, that God working with 
Freedom, does not always punilh Sins fo vifibly 
in this Life ; and as for the latter, if they have 
been convedfant in the Writings of that Atbeifi^ 
they may obferve from thence, that Sfinofa is not 
fo much to be looked upon for a learned Difpu- 
tant as for fuch a fort of an Athfifty who with 
or without Convidion, was refolved (imply to 
adhere to his wicked Opinions ; becaufe, as he 
thought, they would make him pafs his Life more 
agreeably. 

I would^ot have it thought that I fay this of 
him out of Prejudice, but refer to his own Words, 
in his 34th Letter to the fleer van Bljenbergb ; 
whece he fays, firft, that he does not underftand 
the Holy Scrijptures, and entirely acquiefces in the 
Suggeftions or his own Underftanding i and then 
(inftead of proving the Certainty thereof, which 
would have become a true Philofopher to have 
done upon fuch an occafion) he proceeds thus, in 
a very unworthy Manner, to fpeak to fome Body 
that is feeking after Truth : And akho* what I have 
already advanced concernir^ the natUralUnderftanding, 
Jhould appear to befalfe ; yet lam happy ^ whilft len^ 
joy my Opinion^ and pafs my Life eaJHy^ merrily ^ ated 
pledantly, mthout Tears and Sighs y &c. Now let 
wife Men judge, whether thefe Words fhew a 
Philofopher feeking after Truth, or an obftinace 
Atheift that will not be convinced, leaft it (hould 
fpoil his Mirth. It cannot therefore be denied^ 
that God may fuflfer a ftubbom Blafphemer to 
fall away fo far, that by perfifting a long time in 
his Errors, he becomes at laft entirely blin4> and 
fo remains, till the impending Wrath of God 
(hall open his Eyes, 

It is, moreover, very certain^ that to the end 
he might not be diftuibed (I tKM^inofa) be 

would 
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^fWftuM not admit of any Difcourfc, whilft he lay 
upon his Sick ind Death-bed; '^Ith any Body 
flbbut the S:ace of Men after this Life, and the 
Certainty or Uncertainty of his own Opniions j 
which aho doesnot look like the teal Convidions 
of a true Philofopher : For tho* his Judgment 
might be {o weaken'd by the Violence of his> 
Sicknefs, that he could nor well wisigh nor an- 
fwer the Reafons and Objciaions that wert 
brolight againft him to his own Saiisfattion; ic 
wasneverthelefs true, upbn hisPrinciplcs, that he 
Vould not' therefore be the mote unhappy after 
bis Death ; but only that he could not have flat- . 
CcVd and delighted himfeif with the Honour 
of palling for a a greater F.-ee-thinktrxhZYi othet 
Men- 

"Laflty, I may here add, thit one of his moEl 
particular FriendS indDifciples (well known to 
m« in my Youth) who always adhered to his 
DpinicSns, and maintain'd them, when he durft, -I 
witH grfeae Acutencfs, being a Man of very 
^ood Parts, lying upon his Sick-bed, and remain- 
ing there in a long Silence and Indolence, in Imi- 
tation of his Mailer, did at iafl biirlt out in 
thefe dreadful Expreflions ; lliat^h? iKno believed aU 
that he hadfomrerly dtnied, tin that it war too lata 
for hini to hnp'e for Meny. This wai related to 
rtle, cdnceniitig the tireadftil End of this Man, 
<vith all itS Circumftances, by a certain leamdcl 
Gentleman, who knew that I having been ac- 
quainted a great many Yeats with the Opinions 
of thac unfortunate Creature, ahd hearing of his 
Death, Ihonld be defirbus ro be informed of the 
Circumftances thereo'f. 

Now W-hethcr the Follov^ers of Spimfa, after 

having well confider'd all that has been faid CoiT- 

terntog the laft End of thcit Matter, have any 

Grounds for their Indolence and Indiffcrency, I 

Voi-.l d leave 
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leave it to themfelves to confider ; provided they 
will do it without FafSoa and Partiality. 

Sect. VIII. 7%e third Caufi is Ignorance. 

A Third Caufe of thefe deplorable Opinions 
.Teen[^ to be, in fome Men, a downright IgmraoLe, 
Accordingly I have met with fome, who having 
never exercifed their Underllandings in examin- 
ing Matters, have blindly followed their Incli- 
nations in all things, fo far as their Opportuni- 
;ties, which were ^w enough, would give them 
.leave ; ind who being asked, what they thought 
of the Worlds and of its Beginning} openly He* 
^nied that a God had made ir. 

1 knew one of this fort,* who, after having 
-abandon'd, himfelf to Drunkennefs for manv 
. Tears, and p^fled his ignorant and brDtifh Life 
in thefe deurufiive Notions, died - in the fame ; 
4t leait it appeared fo to them that attended him 
.glaring his iaft Ulnefs, and tliat related it to me. 
.VI naet alfo with another^ that might jufUy be 
..ranked among the Number d£ thefe ignorant Per- 
ibns, who, tho' he was outwardly a regular and 
fober Perfon, yet when he was in the Company 
of thofe that were not veiy avcrfe to his Opi- 
nions, did not fcruple to fpeak out plainly, and 
to affirm, tfiat every thing wcujrom Nature (this 
was his ExprefllonJ fo a£ it is: And wjien.hej.was 
preffed more clofely to explain himfelf, alledged 
jio other Reafon, than that it appeared fo to him, 
^nd that he could not conceive it otherwife; af- 
feding, at the fame time, under this Darknefs 
and Ignorance, a certain Haughtinefs, as if his 
.Underftanding was much fuperior to that of 
.others. 

Sect. 
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ui_.,$ECT.]iX>._JV/(!H»f to prevent this Evil. 

J o w, for the Converfion of this Sort of 

Atheifis^ fince the beft Metaphyfical Arguments 
make no Impreffion OD them, forafratich as they 
dp tjo: conceive them, nor will give themfelves 
rhe Trouble to ftudy them, Lothinc feems to me ■ 
more iifekil than to (et before themTuch Proofs as 
are only founded in chofe common Experiments, 
obvious to every Man's Sight; and I know that 
one of this lafl Sort, who could not ealily be int 
duced to difcover any Weakcpfs or Doubts in his 
Opinions, was thereby obliged to, acknowledge, 
that fuch Proofs nud« him a litde, ij^ieafie. 

S^5T, X,,. 5f/i«,_/i^r{i6 Ca^/e is too great a Conceit 
■'• r .- -I /."^.ewe'xOtuB Wifdom. , 

The Fourth Cmfe of '^^theifm^ as far as my 
Obfervatioiis and -Experience reach, proceeds 
from a tco gyeat Conceit vf our o-wn IVifaom^ and 
from an iTnfiiii.it nJmittnig that to be Truth -Jihich -wt 
(ire wp«t to d':4»ie from our vwn Idem or Nations,, 
And .fome \Jcn are apt ro advance fuch theif 
Notions with great .Arrogancy, as well concern- 
ing the Divine Attributes and Properties, as 
about thefmallcft Appearances in the Creatures; 
In Qiort, tiiey exfept nothing, and pretend to re- 
duce every thing ro an infallible Rule of Poffibi- ' 
lity and Impoffibility, Truth and FaJIbood, Goo4 
and Evil. 

This is the moil dangerous Kind of all : Firjlf 
Bceaufe th:y deny every thing that they do noj 
conceive; and therefore all Di'vine Revelatjoijl 
(which is above their Underfianding) is not only 
rejeflcd by them, but ridiculed alfo- Secondly, Be- 
^—fiaufe they have the gteateft Opportunity to fupport 
^K d 1 theii 
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their Errors with fpecious and plaufiblc Argu- 
ments, and to evade the Force of thofe Obje- 
dlions that are brought againft them, which they 
immediately make ufe of as foon as their Ad vet* 
fary commits the leaft Ovetfight or Blunder. 
Thirdly J Becaufe many of them, in their Gwiver- 
fation, do aiTume an External Appearance of Mo- 
rality, and other Social Virtues, whereby they 
fometimes acquire a certain Efteem with the Ig- 
norant, which mav be of dangerous Confequence; 
the rather, becaufe divers of them having learned 
the Elements* of £«r/iV/, Algebra, and other fpecu- 
lative Parts of the Mathematicks, pafs amongfl the 
Unknowing for great Mathematkims i which Tide 
does really no more belong to them, than that of 
a great Philofopher to one that underftands no- 
thing but a little I^/V4j fincc People may be very 
well experienced in thefe Ideal or Notional Sci- 
ences, and yet be Matters of very little, or no 
Ktiowledge at ail, in Things that aftually exiil 
and come to pafs. 

But we muft not from hence conclude, that 
fucH noble Studies do of themfelyes lead thofe 
miferable Men into fuch erroneous Opinions ; for 
thefe in many Cafes, open the Way to theDiJamry 
of the Wifdom of God in the Works of the Creation^ 
to which we could not otherwife attain: On the 
contrary, they are exceeding ufeful, unlefs when 
mifapplyM by thefe half-leamed Men, who being 
puffed up with a little Knowledge, fancy they 
know every Thing, and defpife all thofe who do 
not juft underftand as much as they themfeltfesj 
about Liftes and Quantities^ tho* they be much 
wifer, and more Judicious in other Kinds of 
Learning, 
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Thus we findatprefent, tliat inordertomak? 
even Atheiftkal Writings to pafsforuncontroverted 
Truths, the Authors thereof have endeavoLir'd 
to give them the Form of Mathematical Dcmoii- 
ftrations. A remarkable Inftance ot which may 
be feen in the Book of Spinofa, which has for chat 
Reafoii gained fo much Credit with many of thcfe 
unhappy Perfons ; becaufe rhofe who do not 
rightly underftand the Maihematnks, jVidge from 
the External Appearances, that what is laid down 
therein is deduced from jufl Mathematical Prin- , 
ciples. 

Perhaps we may hcreafccr find an Opportunity 
more lully ro fliew the Miflakes that are there ' 
advanced under the Name of Z)f7MOw_/?r(ji<o«J, when ■ 
we (ball compare 'em with fuch as are truly Ma- 
thematical. 

To fay a Word or two thtreoi en pajfa:it : 

iThere are two Kinds of Objeds, about which 
the Mathmaticians dotreat or employ thcmfclves, 
wz.. Ideas (imply conddcrcd as fuch, and Ideas of , 
Things really exifting ; that is, to fpc^k more 
clearly, Mathematiciam di(co\iv(c either only about 
their Ideas, or elfe about Things that are really 
txifting out of their Ideas. 

2. The (irft Manner is feen in the Sptculative 
Geometry, fuch as the Elements of EucUd, Atgebm, 
&c. where they conceive a Point as iomething 
that l^as no Parts, a Line without Breadth, O'c. 
So likewife they here confider Magnitudes, which 
have more than three Dimcnfions, &c. which 
every Body knows are only certain Ways of our 
Conceptions, having no real Ejiiftenc? o\it of 
(tbcni. 

d J J. The 
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3. The fecond Kind of Objeft occurs in jiflro- 
nomyj Opticksy &c. where things are confidered, 
which, befides our Ideas of them, have a real 
Exiftence in themfclves. 

4. The Foundation of the Firft, htRdts Axioms^ 
are Definitions^ in which x\\ty defcribe' their Ide^iis, 
without troubling tHettifclves whether there is 
any thing really exlftlng that agrees therewith : 
Inllahces of which we have juft novV" given. Ac- 
cordingly it is with theifi & Truth, that th^ three 
Angles of a Tuangle are equal to two Right (mety and 
wouM flill be fo altho' every thing in the World 
were circular, and tliat there Were not really fuch 
a Thing as a Triangle. 

5. The other way is founded upon Experi- 
ments and Difcoveries, which either they^ them- 
felvcs, or other credible Perfofts makfc of Things 
which are oiit of their Ideas, and fbmething more 
than meen Conceptions. Thus a good Afiroaohier 
lays down for the Foundation of his Science, that 
which he, or thofe whom h? can believe, have 
experimentally difcover'd, namely, that there is 
really fuch a Thing as a Glote of the Earih, a Sun^ 
a vifible Mootij five Planet s, fome of which have 
their Satellites^ or Bodies circulating about them, 
and a great Number of fix'd Stars ^ but does by 
no means extend his Imagination or Fancy to the 
Suppofition of other Worlds, arid other forts of 
Bodies ; as for Inftance, that there are ten Suns, 
a hundred Moons, a thoufand ttancts, and a very 
few fixed Stars; of which imaginary Worlds he 
might neveithelefs bring a gtf at many Proofs, 
which according to the firlrWayof arguing, we 
may allow to be Mathematical enough, but when 
adapted to the Things themfelves, would appear 
to be entirely fatfe. " 

6. Now thofe that have read and undcrftood 
Sfinofa, are fenfible that lie only lays down his 

own 
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own Ideas and Notions for the Foundation of 
every thing, which therefore needs not to be 
farther prored here : From whence it may appear 
to every one, that he applies this manner of dif- 
covering Truths prepofteroufly to Things really 
exiiling, of which true Mathematicians never make 
ufe, but only about their own Ideas : wherefore 
the whoje. Series of fo . many Hy pothefes and 
pretended Demonftrations in Sfinoja s Book (tho' 
he (hould argue rightly upon thofe Principles o£ 
which, however, . the contrary may be proved ii^ 
many Cafes) do reprefent nothing elfe to a< than 
only the Properties of jchqfe Imaginations oi Con-; 
ceptions which that unhappy Author liad formed 
in himfelf ; nor can any Man thereby conclude, 
any thing more from the Things themfelves thaui 
an Aftronomer can do, who advances f his own 
Fancies for the true Strufture of the Heavens. 

. 7^ So that from this Miftake alone the Weak* 
neis of all Spinoff's Arguments appear at one View, 
and how little his Way of Demonftcating agrees 

with th^t of true A^thematiciaus. 

, '^ — ■ . . rf . . ^ . 

S fi c T. XII. Tie Remedies again[kthip Fii^rth Caufe, 

But to return from this Digipeffion. ) Since thefe 
unhappy Phiipfophers iafcribe fo vaufti to their 
own Underftanding, and do jexen: their . whole 
Strength to oppo&.the Weiglkjof '^1.21^ 
Arguments, thb' tbqr are, ii^pporte4 b^y . ftr^nj 
Reafons ; the only Way that Jiive eiysr feen u(e( 
with Succefs to overthrow tbeic p^Qud Fancies, 
that they can co^cciifc;fy£iy- thing. (hpw 

them the Narrownefs . of their ^i^^vj\in4hi§f 
(which is particularly nece%:jj ,t9 jhwr Cony^jr.- 
fion) is this : Let them bciwpug^^iita'^ CAjwc^t' 
Latoratcry^ or other Places^ where people are wpnt 
to make Phyfical Expcrimchts, fiipt ijt^aicc.-npt 

d A. ' com- 
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commonly known to every Body, and let them be 
asked what will be the Refult of fuch, or fuch 
an Operation, purfuant to their own Notions and 
(Conceptions }' In which, if they miftake, and 
Things appear quite contrary to what they ex-r 
pefted, they can have no Subterfuge or Evafion, 
but will be compelled to acknowledge, that their 
Underftandings have been very little converfant 
upon pb|c6ls really exifting : And in cafe they 
themfelye's are verfed in natural Experiments, let 
them be dcfircd'to contemplate, without Prejur 
dice, the Manner how every thing they fee conies 
to pafs, and to think wKethier the Power and Wif^ 
dom of the Great Creator and Ruler of all Things, 
does not' appear as incphteftably in them, as the 
Judgment and Skill of any Artificei: in the Ma- 
chmes that he has invented. ' - ' 

Si E c T. XIII. T^efrfi Steps to Aheifin are Prejudices. 

Besxdh^ the above-mention'd four Caufes, 
there do occur to me other Seeps or Inducement^ 
to Atheifm ; which tho' they cannot properly be 
cfteemM Ci2f(/fir, as the former, ' yet'ihey are ufed 
by many as Step$ towards it ; and tho' they do 
pot aiway? bri'n^ Mcrf to deny, yjct they do at 
ieaft tempt them to doubt of the highefl Truthsl 

The ifirft Sprt of thefe ?rc ^iir /V^»ifW^^ fomc 
pf which we bring Into tlic Worifl af<m^ with iis^ 
as other^ proceedfrpm the Slaviflinefs of oui: Ex- 
ternal Senfes. "' Thus Men fancy, for Ihftancci 
that theSun is ho bigger than a Trencher, or 
little Difli, and tha^ it? Diftance from us is vcrjr 
ihiil : In the fame Manner the Planets appear tc; 
us as iitdc* contemptible Things. This being 
deeply impref&d inQurMindsVtempts us tolook 
upon the Gtfeatnefs of God with very fmall Re- 
ipeft or Reverfncc ; fince fromiuch Appearances 
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^*re judge there was very little Power neccffary to 
form and govern them : Whereas, it we did' 
(as we ought to do) confider the World in its 
■ fjjpnienfurable Expanfion, the Sun as a Globe of , 
IFire, of a tnoft amazing Bigncfs, and the Planets 
Is fo many thoiifand times bigger than this' 
irhole Earth, they would excite in us quite 
ithcr Sorts of Conceptions, and make us Hand 
ibaflied at the great Power of our adorable Ctea-: 
■pi and Ruler. 
^.noiher Prejudice, which hinders us from ph- i 
Serving theWifdom of God in the Direftion of the i 
^irifible World, is, that when we cannot fee cither 
s or Motions, we are prefently apt to fancy 
iiat there is nothing either of Body or Motioa 1 
rat what we can fee with our own Eyes ; for i 
tclieving that that which is in Reft wiUalway*'fl 
nain fo, and that nothing eifc is reqiiifire locon-^" 
nnue it, it feems to us as if neither Power not j 
TDireftion were neceffary therecpj and that Fancy | 
bfenfibly leads us either to deny altogether, or ] 
. St Icaft hardly to acknowledge any Divine Provi- 
dence in thofeThings and Places. Thus do many 
imagine, that in a Chamber, for Inftance, which 
is full of Light and Air, all Things are ftill and 
quiet, and confequenrjy that there is no Want in 
that Place of any Power and Wifdom to preferre 1 
us from Accidents: But if one were to repreftnc ] 
J^ofuch Men the incredible Strength of the Air for* 
founding them, and that without the Intervention 1 
^if a Wife and Powerful Being, which continually J 
reftrains its tcfiiilefs Violence by a Countcrpoife ! 
and Ballahceof Force, they would be cri.fhL.d td I 
Pieces in an iiiftant: Afid fo if they were made n> I 

I conceive the terrible Motions of Light, wliich-j 
innlefsit were govern 'd by certain Laws, by which J 
^ts Rays are feparated and fcatter'd, would, in ' 
bte Space of a kvf Minutes, put this whole G.obe 
p . . . V ^^ 
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of. the E^rth in a devouriiig Conflagration ; who 
could doubt, if t)e had the leaft Spark of Reafon 
in him^ ,that he hasi not from hence the juilefl: 
Caufe imaginable to praife and extol the Great* 
nefs^ Power and IVifdom of a God, who only pre- 
ferves us from all thofe Dangers, and hinders us 
from perifbing in foxqjferable a Manner i 

■ 

Sect. XIV. 7he Mems to cure Men of tbefe 

Prejudices. 

Now in order to be cured of thefe Prejudices^ 
we are taught by what has been already faid, that 
it is neceflary to enquire experimentally into the 
true S^te and Nature of Things, and afterwards 
to fornif a right Notion of them from thofe Proofs 
which are drawn from undeniable Experiments, 
and frequently to meditate upon the fame ; this 
will make us, as it were, feel with our Hands 
the Power of the great Ruler of all Things, if 
we do but carefully attend thereto. 

Sect. XV. The fecond Step^ the dbfurd or luroitg 
Manner of defer ihif^ Nature.^ 

The fecond Inducement or Inlet to Atheifm 
(tho' upon many Occafions it is in itfclf ufeful 
and neceflary, but by an imprudent Application 
ferves to corrupt Mens XJnderftandibgs) is an ah- 
furd andjalfe manner. of Phikfophifingy or rather of 
Inflru£iing any one in the Knowledge oj Natui^e ; im- 
^cr which Head I refer;^ in the firft Place, to fuch 
fort of Books as perhaps are not written with an 
evil Defign, biit which, however, if yoii "will 
believe the Authors them(elves, pretend to give 
a true Notion of the whole Frame and Conflru- 
ikion of the World, and of all. its vifible and 
invifible Parts without Exception ; . defcribing, 

after 
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afcer their Manner^ with as much Aflurance as 
if they had been prefent, and were God A l- 
Mi G H T y's Cabinet Council, how he made the 
World, how he put all Things together^ and how 
he has produced and continued the Motion there- 
of; and ( which- 1 have often been furpriated to 
hear from the Mouths of fuch as were otherwife 
Men of good Senfe) even how every thing be- 
tween the Circumference of the ftarry Heavens^^ 
and the Centre thereof, were made in the Begia* 
ning of the World. 

Now, if fo be that any Man fhould fall into 
fach an unhappy Opinion, as to receive for Truth 
all that he finds written in fuch Books, how can 
he do otherwife than believe, that there was no 
more Wifdom requi(ite to bring this glorious 
Frame of the World into fuch a beautiful Order 
as we fee it, and to continue it in the fame, than 
what the Authors of fuch Books were Matters of? 
And how far this may in time miflead a great 
many young and unexperienced Perfons, and di- 
vert them from that Wonder and Reverence- 
which is due to the endlefs Wifdoin of G o d, it 
is ea(ie to imagine, and fome have found by fatal 
Experience. 

Sect, ,X VI. 7 he Inconveniencies <f Deducing every 

Thing from an Hffotheps. 

To this wrong Way *of Thinking may fee afcri- 
bed the Manner oj Dfducing Hll^he Phmmmeva of Na- 
ture from a certain Hj^pothe^. Now it will be very 
eafie to fliew, how many Occafions of falling into 
irreverent Thoughts <rf G o.©^s All-ruling Provi- 
dence this imaginary manner of Philofophifiiyg fur-* 
niftes Men with ; finoe fenve Underftandings bb- 
ferving that it fcofts thefin'more Pains to compre- 
hend any "notable Marl^emUkal Propofition, or to 

■ ■• . fove 
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folvc an Algebraical Qaeftion, than to reprcfent to 
themfelves the Caufcs and Operations of all that 
belongs to the vifible World, upon the Foot of fuch 
an Hy pothefis ; the great Work of the whole Crea- 
tion appears to them more eafiiy to be conceived 
than fome of the Inventions of the Mathematicians. 
From whence therefore a tacit Confequence is de* 
duced by little and little, that towards the Con- 
ftrudion and Government of the Heavens andch^ 
£arth, lefs Wifdom is required than what many 
Perfons, whom they look upon to be great Mat he- 
maticiansy are really pofieifed of ,- and this does 
proportionably diminifh the Reverence which 
they ought to have for the Wifdom of their Great 
Creator ; the Lofs of which is oftentimes one 
Stone of Ofience, upon which fome of piy Ac- 
quaintance have firft ftumbled, and afterwards 
faflen. ' 

. Thofe who have been intangle4 in fiich a La- 
byrinth, are wont zealoufly to engage themfelves 
yet farther therein, and, agaijift all the Con vidions 
of contrary Experiments, tp fupport their Hypo- 
thefes with all th^ir Might ; perf wading them- 
felves with a fecret Pleafure, that without be- 
flowinganyTrouble or Charges upon Trials, their 
Qwn Hyppthefcs will ferve them for a true Key 
to opien the moft hidden Secrets of Nature : And 
to the end that they may not be brought into any 
Doubtings concerning the fame, from this Ob- 
servation, that there may be more than one Hypo- 
theiis, from which the lame Efliefts are ded^cibIe 
(as is known in Aftrowmy^ and other Cafes) iqany 
of *em are accuftomed to lay down this Maa^im^ 
'that an Hy pothefis may kefafefy maintained to h the 
mofl true, becauje is is the mofifitnpU: Which Argu- 
ment is of much the ianae Force, as if any one 
feeing a Watch going in a Chamber, pretends to 
have rightly proved, tha( the famf is mpved by a 

IVeight^ 
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JVeight^ and not by a Springs becaufe the for- 
mer of thefe appears to be the moft plain and 
fimple. 

Finally, this Hypothetical Philofophy is fo 
much the more prejudicial, that it neceffarily 
obliges Men to fancy that they have attained to 
a fundamental Knowledge of even the moft prin- 
cipal Things that occur in Nature ; fince every 
one muft expedi to be lookM upon as a conipleac 
Fool, in cafe he prefumed to find out an Hypo- 
thecs which, was proper to account for Phceno- 
mena wholly unknown to hidi ,- forafmuch as 
any Alteration in the Phoenomenfi inuft I ike wife ne- 
ceflarily produce Alterations in the Hypotbefis ; atid 
this cannot be done without occafioning too mean 
an Opinion of the Works of our Great Creator^ 
and even of the Creator himfelf. . 

To dilientangle themfelves out of fuch a La- 
byrinth, more Pains are requifite than a Mati 
who has never tried it can perhaps imagine; 
cfpecially, if fuch Perfons be pretty far embarked 
in thefe Studies. Every one who has had the 
Trial of it, knows how mortifying it is to give 
up an Hypothefis which he has believed and main- 
tained for many Tears to be true, upon which he 
has pored and meditated fo many Nights, with 
which he has blotted fo much Paper, and for the 
fakei*of it, ran thro'fo many Books ; and, laftly, 
by the help of which, he fancies to himfelf, that 
he is arrived to the Top of all Wifdom, or at 
leaft, that he Ihall foon reach it. He that has a 
mind to fee an Itiftance thereof, let him perufe 
the Preface to the Anatomy of the Brain, by the 
Learned Dr. mHis. 
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Sect. XVII. T%e Remedies againfl this EviL 

No vr, in order^to prevent the being feduced 
by this manner of Philofophifing by Hypothefcs 
only, it is firft ncccffary, that Men Ihould not 
dwell too long upon thofe fpcculative Studies, 
tho' they (hould filently flatter us with the Fruit- 
futecfs of fuch Hypothefes, and the Reprcfcnta- 
tion of the Greatnefs of our Underftanding ; but 
wc Ihould give ourfelves up to adual Experi- 
iiicnts, not enquiring into the Opinions of Meti, 
ijut into the Nature of Things themfelves ; and 
Satisfy ourfelves of the Power and IVifdom of the 
adorable Creator, after a quite difierent and more 
pofitiVfi Manner,' 'andiearn how great is the dif- 
tbrcnce between iwwi>^ any thing Experimentally^ 
and guejftng at it Hyfothetical/y. . " 

Sect. XVIII. Another Remedy. 

Another Way whereby we may fecure our 
felves againft the Evil Conftqucnces oi thefe kiud 
of Studies, is, when we are asked about Things 
of which our Ideas are not fiifficiently clear, lo 
•anfwer calmly, and without blnfhing, Iknov) noli 
and by no means pretending by this, or that un- 
certain, or undemonftratcd Hypothefis, to give 
an Account thereof, for fear of lofing the Reiped 
that belongs to us. This will prevent the natu- 
rally high Conceptions which we have of our owii 
Underftanding, from throwing Dutt in our Eyes; 
and it is the true Means to make us think humbly 
of ourfelves, -and to contemplate with Wonder 
the Works of our great Creator. 

I know very well how hard a Thing it is foe 
one who has an Opinion of the Fame of his own 
Learning, and who has. devoted himfelf to thefe 

Studies, 
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Studies, to he brought to a frank Confcffion, that 
there is foniething whkh he ddes not know ; the-rather, 
becaufe this or that Hypothcfis may feemdlways 
to fumifh him with a fiack-door to evade Aicb an 
Anfwcr. . But tho' this be a little (hockicg at firft,r 
yet the Mao who is tculy knowing, will foon 
bring himfelf to CQnfefs,, that there is fuch a 
Thing as .an Erudiium Nffcire, or a Learned Ig- 
norance, vip^' in fuck a one, who knowing at 
firft.what p.reat Men have pronounced about a 
certain. Thing, yet Cin fljcw experimentally^ that 
their Opinions are not tp. I* rpceiv^d fw Truth; 
and being himfelf asked about it, confeffes his 
Ignorance without Hehi^ncy. This will by no 
means hffpn, the tSJ^jp^, which he has .acquired 
by his Learning in the Opinion of wife Men; 
and. yet will produce •Bhis:Fnut, that quite diffe- 
rent from many iunhaippy Atheifls, who fall into 
Error, thro* a Conceit of knowing all Things, 
he will acknewledge, that the Wifdom (^ G o d, 
a$ it (biriesout in the Phoenomena of. the World^ 
does far furpafe his own weak Underftanding. 



i .. ' 



; Sect. XIX. rheUfeof Hjpoth^s. 

We would^not, however, that Men (bould bd- 
lieve from hence, that we rejed all Hypothefefs 
as quite unnccelfary^ fince, if they be properly 
ufed, jtliey.are of great Service in .many- Cafes ; 
not only |>ecaufe they reduce this Thoughts of an 
Enquirer into a. more regular Compa(s, and hinder 
them -from rambling out too far; but chiefly, be- 
caufe they are of a particular Advantage in di- 
refling the Judgments of young People, and fet- 
ting them a Pattern how they may afterwards 
Di(courfe and Argue from Experiments 5 provided 
it be :done with fuch Prudence and Caution as 
inay lead them to make a jull Diftindion between 

the 
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the one and the other : Wherefore, it is com- 
mendable enough in thofe Perfdns whofe Defign 
and Duty requires them to direft Youth in the . 
Courfe of their Studies^ 

Before I proceed to any thing clfe^ I can*c 
forbear adding in this Place, that in reading the 
Works of thofe Philofophers who pretend not 
only to defctibe the great itniwrfi, eren to the 
fmalleft Parts of it ^ with fo much AfTurance, but 
do likewile undertake to account for, and make 
known to the World the Original and Principle 
of all Things, I have often thought, that if 
thofe Gentlemen had not had more and better 
Opportunities of difcovering how a Human 
Creature is bom or p^roducol than how the 
Univerfe or this Globe of the Earth are made ; 
what ftrange and abfurd Hypothefes would 
they have advanced upon this Subjedt; and 
without faccecdifig or gueffing right in any one: 
of their numerous Schemes, notwithftanding 
that every dnc niight perhaps be fuppbrttd by 
as many and as good Redfons as any of thole 
concerning the Univerfe^ which have no Foun- 
dation but in the Fancy of thefe Philofophers : 
Not to mention, that if the real Manner of the 
Pormation of a Human treattire, as* far as it can 
be known, were laid open to thefe Philofophers, 
without doubt fome of *em would tell us, thit 
they could have difcoverM a more (imple, and 
confcquently a more probable Hypothefis there- 
of ! And others would imagine that they coald 
eafily prove that the true Manner of fuch a 
Formation bught by no means to be admitted ; 
namely, that the Foetus can live, like a Fifh in 
Water, nine Months in its Mother's Womb; 
for they can demonftrate by unconteftablc Ex- 
perience, that nobody can live fo many MinuteS 
under Water; They who pleafe to rcfleft upoh 

thefe 
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thefe Kiatters with us, may judge from thence 
hdW little Depcndance there is on meer, tho^, 
ingenious and plauiible^ Hypothefes. 

Sect. XX, A Third Inducement to Atbeifm^ to 

admit of no Final Caufes. 

I Do not know whether I fhould not lay 
down this for another Step or Inducement to 
Atheifm^ viz,, the Maxim that fome have taken 
up and maintained. That in Philofofhifing^ no Notice 
is to be taken offreviom Defigns or final Caufes^ 

I do not here blame thofe Philofophers who 
affirm, that in the Study of Nature, where Mca 
enquire how every thing if, ABs^ and Moves, the 
Contemplation of Final Caufes have properly no 
Place ; and I readily agree, that when one is 
^sk*d. How does fuch a Thing happen ? it is ab- 
furd to anfwer. That it happens for fuch an End 
tir Purpofe. But this is ncverthelefs true, that 
if fuch a Rule be admitted without any Rc- 
ftriftions, it may ferve to miflead Men into a 
taw Conception, that all Things are made with- 
out 2 View or Defign, and that meer Chance, or 
iinkmrvn Caufes, take place in the World : Yea, 
the Queftion, H^ day thing happens t or. To what 
End it is fervicea^le ? ought not to be entirely 
banifhed out of Philofophy, as unworthy of 
great Underftandings ; tho' we fliould allow, at 
the fame time, that it does not properly belong 
to that Part of Phyficks which contemplates the 
operating Caufes. This, I believe, every body 
will grant, who having enquired into Natural 
Things, has, with Pleafurc, feen the Ufes there- 
of, and the Service which they r^a4cc both to 
the World, and to Men. 

VoL.L e It 
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It is ttue^ indeed^ that in the Modern Phllo^ 
fophy^ this is not taught abAradly from other 
Things ; but as in Pneumatics, the Properties of 
Spirits ; in Phyficsy thofe of Bodies ; in Me- 
chanksy the Laws of Motion ; in Afirommyj the 
Properties of the Heavenly Bodies ; in Optics^ 
thofe of Light and Vifion are handled j fo it 
occurs to me^ and I think not without Reafon^ 
. (if one {hould treat exprefly about the Deligns 
and wife Ends of the Creator, and ihew the fame 
from the State of Things, and from their Ufes> 
that a Scftpohgyy or Study qf Endsy would prove 
one of the moft exalted Parts of Philofophy, and 
might contribute, not only to convince many 
(who otherwife forget God) of their Obliga- 
tions, and juft Gratitude to their Great Maker ; 
Imt likewife to render Famous to all Pofterity, 
fuch as have been diligent and fuccefsful in dis- 
covering new Ufes of Things, tho* the Things 
themfelycs have been known long before. Thus 
we fee, that Harvey y in the Difcovery of the OV- 
culation of the Blood, found out a Ufe that was 
never before known, of the Heart, Veins, and 
Arteries-, (o did Malpighi, of feveral of the Parts 
of Animals and Plants ; fo did BoreUi, of the /»- 
ftruments of Motions ; whereby they have all of 
them renderM their Names honourable to future 
Generations. 

Sect. XXI. The Remedies t^ainfl this lom^ 

Notion. 

How much the Experimental Examination 
of the Creatures is ufeful to avoid the Evil Con- 
fequehces of fuch" ra(h Principles, the nice and 
cxaft Enquirers in this Age have (hewn us ; efpe- 
cially the Anatomifts, who are wont, to all the 
Dcfcriptions they have given us of Bodies, ex- 
prefly 
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prefly to fubjoin the Ends and Defigns for which 
they are fo compofed, together with their Ufes ; 
and very often expatiate from thence, upon the 
Praifes of the JVifdom and Goodnefs of that Being 
which has formed them ; of which the above- 
mentioned laudable Gentlemen, Harvey y Malpighi^ 
BcreOiy and a great Number more, are illuftrious 
Examples. 

Sect. XXII. TheEmrth Inducement is Diffutes. 

The Fourth Inducement, which indeed does 
not of itfelf always beget Atheifin, but yet infen- 
(AAf leads to it, and even hinders Men from be-* 
ing convinced of the moft Fundamental and Di« 
vine Truths, is thofe numerous Difputes that are 
fiarted concerning them, and of which there is 
never any end. 

This need not be proved to thofe that are ac*- 
quainted with the Divifions among the Ancient 
and Modern Philofophers, who tho' they joia 
perhaps on all hands, to defend the Being and 
Attributes of a God again (I Atheiflsj yet do not 
agree in (but frequently rejeft) the Arguments 
brought by one another to prove the fame. By 
fuch continual Differences, (efpecially if Paf&oii 
and ill Language be mix'd therewith) Men that 
are not fettled in their Principles, are rendered 
yet teore unliable and doubting j and th^re is too 
great a Haadle given to fuch as deny a God, to 
maintain, with forae kind of Probability, that all 
that has been faid and believed concerning Him^ 
is not attended with fo much Certainty as it 
ought. 
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Sect. XXIIL Means to frevem the fame. 

Now to the end that we Ihould not be futn 
jeft to thofe Difputes, and that a total Stop may 
be put to them, we fliall hese propofe a Means, 
-which we hope may feem proper for that pur- 
pofe ; which is ferioufly to fet about enquiring^ 
wherein the juft Charaderiftick, or Mark of the 
Truth or Falfity of a Propofition or Enunciationj 
confifts : For if People did but agree in this one 
Thing, they might, without any farther Caviling 
or Difputing, judge with Certainty of a Propo- 
iition, in cafe it was accompanied with the 
right Marks of Truth, that it was True ; and 
if it had the contrary Marks, they might pro- 
nounce it Falfe ; and again, if tl^ofe Marks were 
obfcure on both Sides^ they would declare it 
doubtful and uncertain. 

But fince it is more to be wifliM than expe<9>» 
cd, that the Difagreement among Philofophers, 
about the Charafterifticks of Truth, will ever 
be entirely laid afide ; the beft way that I can 
think of to avoid, and put an end to Difputes, is 
to make ufe of fuch Proofs of the Truth or Fal- 
fity of a Propofition, that have their Foundation, 
not fo much in Arguments, as in undeniable Ex* 
periments, as often as it can be done. 

Men muft be well confirmed in what has been 
here laid down, fince we have a clear Proof 
thereof in our Modern Phyficks; it being known 
to every one, at leaft allowed by the moft Learn- 
ed, that in order to be affured of the Truth 6f 
a Pofition in this Science, the fame mufl be ^c- 
monftrated by Experiments,- and it has been 
found, that the greatefl Men of this laft Age 
have allowed Experiments to be the only Cha- 
raderifticks of Truth, and that an end has been 

putk 
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pWt by them to many Difputes, and that very few 
new. ones have arifen in Natural Philofophy, which 
have not thereby been quafiied almoft as foon as 
they appeared. Thus all the Debates, Whether 
the Blood circulates or not ? Whether Water rifes 
in a Pump by the freffure of the Air, or not ? 
Whether Nature can fuflfer 'a Vacuum^ or empty 
Space, or not ? and a great many others, about 
v^hich Men have fo long wrangled, are now en« 
tirely removed by unanfwerable Experiments; 
and the Truth of the former, and confequently 
the Ealfity of the latter, are proved even by O^ 
cular Demonftration : And fince the Motion, or 
Reft, of the Sun, has not yet been determined by 
any Experimental Proofs the moft famous Aftro- 
nomei^s have yet made, that muft be rank'd 
among thofe Things that are to be accounted un-< 
irertain : But of- this we fhall treat more largely 
when we come to the Contemplation of Unknown 
or Undifcover'd Things. 

Sect. XXIV. The Abufe of Academical Diffms. 

B £ F o R £ I quit the Subjed of Difputes, I find 
myfelf obliged to reprefent, with great Sub^ 
miffion, to thofe Gentlemen in whofe Power it is 
to reform thofe Abufes, (in cafe this Book (hould 
ever have the Honour to be perufed by them } 
fomething that may prevent the fame ; for tho' 
Difputes may have been at firft eftabliflied and 
made ufe of in fome Univerfities with a good 
View, and for whetting the Underftanding ; yet 
they have given occafion to many to cavil about 
the moft weighty Truths; infomuch, that you 
&all often hear them in publick Difputes, argu* 
ing with as little Refpe^ and Humility about 
the Being of a Gody as concerning the vaineft and 
^lqA idvolousEmia Ratiouis^ or Gbymera's of the 

? i Brain \ 
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Brain ; and yoa ihall fee them indifferently main- 
taining a Tihefis of the Great God oj Heaven and 
Earthy and immediately after difcourfing of a 
Vacuum^ or of imaginary Space ; and without any 
diilin(^ion of Reverence in the^ one Cafe or in the 
other. This infenfibly engages them in a fad Cu- 
fiom of vainly ufing the tremendous Name of 
G Q D very frequently, and without the leaft De- 
votion^ and of making that moil fupreme and ado- 
rable Being, which ought not to be thought of, 
much lefs named without Emotion, the Objed 
of their wanton Speculations. What Evils this 
has been the occafion of in fome, is very obvious 
to thpfe whp have experimented how much that 
Natural Contempt, which they feel in their Hearts 
(without Reafon indeed) for Divine Things, has 
been thereby in^reaf^d. 

I leave it to thpfe Gentlemen to whom the Su- 
perintendencyover the Univerfities h intrufted, to 
find out Means, according to their great Wifdom, 
for obviating thefe Abufes; only, humbly offer- 
ing it to their Confideration, whether the Weight 
of this great AHair^. does not loudly call for an 
Anfwer to the following Queftions : Firfty Whe- 
ther it fhould not be forbid henceforwards, that 
the Name and Attributes of the moft adorable 
Deitjy (hould be made ufe of only as Means for 
exercifing young Underftandings, and fumifli* 
ing Matters for Difpute, with which Phikfophy 
does, befides this, fu£Eciently abound. Secondly, 
That thofe Truths, concerning God and his Pct- 
fefiions, in the Metaphyjicks and DoEhrine of Spirits, 
wherewith Youth are to be inftrufted, be not |my 
longer handled in Publick Difputations, but in 
Private Affemblies only, and (as it is theCuftom 
in Divinity) after having poured out a Prayer to 
GoDi with that l]iccoming Humility and Reve- 
rence which is due to (he Great Lord of all 

Things I 
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Things; the rather^becaufemoft commonly jroung 
People only (who are of an Age in which the Judg* 
ments are moft eafily byafled or corrupted, and the 
Paffions do mod prevail) are the Hearers of thefe 
Leftures and Difputations. By ^fuch Means we 
inight begin to hope, that the Danger which 
ariles from this difrefpc&ful manner of Difputingt 
may be hindered from taking Root in young 
Minds ; and that every body might be convinced 
by the pious Examples of th^e Academical Teach- 
ers, and reverend handling of thefe Matters, that 
Learned Men do likewiXe tear G o d ; the contra* 
ty to which is maintained by many Atheifisy and 
is one Method whereby they fiifle the Remorfes 
of their own Confcience. 

Sect. XXV. the Fifth Inducement ^ Inattenticu 4r 

Heedlefnefs. 

B£ s I D E s what has been already faid, there is 
ftill fomething more, which indeed doe$ not carry 
Men into compleat Atheifm, and yet does very 
much contribute to hinder them from difcovering 
G o p io bis Works ; infomuch, that many People 
do, upon that Account, pafs their l^ives without 
pbferving, at leaft without b^ing convinced, of 
thefe weighty Matters ; and that is a Natural 
Shth and Carekfnefsy or want of confidering, with fr^- 
per Attention, thofe Thi^s in which the PerfeElions of 
the Creator Jbine outfo hrigbtly. We are all defirou$ 
to fatisfy our Curiofity, and therefore we earneftly 
contemplate^ and oftentimes enquire into the 
Caufes of all thofe things which we take for Won^ 
ders; becaufe the Manner in which they happen 
is unknown tq us. If Comets or Parhelia appear^ 
if the Sun or Moon happen to be eclipfed, how 
eagerly are they obferved both t>y {^earned and 

e ^ - Unlearned 
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Unlearned Men ; and yet we dually fee the Sun 
rife, and the Moon aiid Stars (hewing them- 
felves; the Earth and Trees covered with Flowers 
and Fruits ; Humane Creatures and Beads pro- 
creating, and a thoufand other Wonders, and re- 
main very indi^erent towards them all, without 
dwelling long enough upon the fame, and ob- 
ferving them with that Care and Judgment we 
ought, or turning our Thoughts towards the,firft 
Caufe and Author of all. 

Methinks one might conclude, that the fre- 
quently repeated View of fuch Things, each of 
which alone are wonderful in themfelves, fhould 
make fp much the ftronger Impreffion upon our 
Minds; and yet moft commonly we experience 
the contrary. That this (hould obtain in igno- 
rant People, is not fo ftrange ; but it is mvich to 
be lamented, that fuch a Heedlefnefs {hould many 
times be found in thofe, who do not want for 
good Underftanding, and who are defirous to 
pafs for Philofophers. One might likewife allow 
it in fuch as are not much accuftomed to value 
or fiiew ^^ny Refpeft for the Knowledge of a 
God, or the true Caufe of all Things ; but that 
others fljould be fo carelefs in this matter, who 
are fo well convinced of the Importance of this 
Enquiry, that it does not fuffer th^m to be filent, 
but upon the leaft Occafion do continually argue 
for it, (infomuch that I have not been able to 
difcover the Doubts in which they were, or hatf 
been) is a thing that muft needs appear unac- 
countable to every body. 

The Reader will not difpute the Truth of 
what I have here advanced, when I tell him, that 
I have been perfpnally acquainted with fome Men, 
who were formerly thus heedlefs, and altogether 
infenfibic piF the Works of the Great Creator ; 
but being afterwards brought to a more due At- 

tension. 
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fiention, were aftonilhed at themfelves^ that thofe 
very Things which a Wife Maker and Powerful 
Ruler did, as it were, caufe them to feel with 
their Hands, which had been known to them fo 
long before, which they had frequently meditated 
upon in thek Studies, which they had read in the 
Works of other Men, and had often difcourfed 
of them with others ; flioul4 ^^^ have carried 
their Thoughts up, to a G od, nor (faufed them 
to feel in themfelves t)ie leaft Conyidioh of his 
Being. ^ 

If Cuftom be the occafion thereof, which, be- 
caufe we daily fee fo many Wpnders, makes us re- 
ceive them without any Impreffion ; one cin only 
fay, that it is by fuch a Cuftpm we become quit9 
Blind, and wholly Infenfible. 

Sec t. JC^X VI- Means to present fuch Inattemiim* 

The only Natural Means that I ever found 
pffeftual to render us more attentive to every 
Thing, is frequently to apply our felves to new 
Difcoveries and Experiments, which appearing 
to us upon every Eflay, to be New and Uncom- 
mon, do give us an occafion of obferving. with 
Aftoniihment the IVtfdomy Power and Goodnefs of 
Him that orders all Things after fuch a manner ; 
pfpecially, if we endeavour to wean our felvcij 
(which is here abfolutely neceffary) from this ouc 
natural Sloth, and continually join our Experir 
ments, with thefe Oberyations. 

This is 'not the Place to take notice of another 
and true Caufe of our Blindnefs, which, in this 
refped, is fo great as to hinder us from feeing the 
Perfeftions of G o d in the Works of the Creation, 
tho' they be daily before our Eyes ; to wit, the 
^niverfal Corruption rf Mankind ; becaufe this i$ 
only tp be repicdi^^ ^y ft^y^Xh ^^d by the 
^ ' ' (3ra^? 
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Grace of G o d itfcif, but no ways by natural 
Means, which is what we are here chiefly con- 
cerned about. 

Sect. XXVII. IVHyiue only make ufe of Proofs 
drawn from Natural Philofophy. 

F R o M all that has been already faid, it may be 
inferred, that the exad and experimental Obfer- 
tions of what we fee in the World, is a demon- 
ftrative Means, not only to obviate fo manv 
Caufes and Inducements to Atheifnty but likewite 
to attain to the Knowledge of a G o d and his 
Perfedions by his Works : and let no Man think 
it ftrange, that in the following Difcourfes I 
make ufe of this Method, and not of other kind 
of Arguments, which are commonly called Me- 
taphyfical. 

The Reafons that led me thereto are thefe: 

Firfiy Bccaufe many learned Perfons have un- 
anfwerably confuted the Atheijis after a Metaphy- 
fical Manner ; that is, fuch a one as is built 
upon Reafoning : The Proofs therefore, of this 
Kind, may be found in great abundance in their 
Writings. 

Secondly y Becaufe Experience and Converfatioa 
with fome of thefe unhappy Philofophers, has 
taught me, that the Contemplations of God*s 
Works, when one could bring *em thereto, has 
induced fome among them to alter their Senti- 
ments, who for many Years had withftood other 
Proofs ; becaufe the Subtlenefs of their Under- 
ftanding feemcd to fumifli them always with a 
Handle to difpute againft Metaphyfical Kvgwm^nts^ 
and fo left them ftill diflfatisHed. 

EinaOyy This Method will be allowed to be 
convincing, if not by finifh'd Atheifts, yet at 
l^aft by unfettled and wavering Minds^ who are 

not 
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not arrived at that Perfeftion of Wickcdnefe, as 
to deny the Divinity of the Holy Scriptures ; 
becaufe God himfelf has not thought fit to 
make ufe in his Word of artfully invented Phi- 
lofophical Argumentations, and fuch as required 
more refin'd Judgments to underftand, in order 
to prove hiis adorable Attributes ; but does for 
the moft part convince Men by his Works after 
this plain and fimple manner, which is obvious 
to all, thus manifefting his Love and Mercy to 
us I fince that notwithftanding the acuteft Phi- 
lofophers are forced to confefs in many Events, 
that they have advanced but a very little Way 
in the Knowledge of his wonderful Works, and 
(hall never be able to fathom many of them; 
yet they are fo adapted to every body^ and 
even to the wcakeft Minds, that we need only 
open, and lift up our Eyes, to be irrefragably 
convinced that there is a wife Maker and Ruler 
of all Things, without any farther Help of Hu- 
mane Wifdom or Philofophy. 

Sect.XXVIII. Becaufe god is pleafed to make 
ufe of this IVay in his Holy Word. 

The Word of G o d does likewife give- Tcfti- 
mony to this fame Method in many Places of {t. 
Thus we fee St. Paul makes ufe of the Creatures 
for a Demonftration of God's Eternal Exiftence; 
Rom. i. 20. 'The inrvijible 'things of him^ from the 
Creation of the IVorldy are clearly feen, being under' 
flood by the Things that are made, even his Eternal 
Power and Godhead. 

In the fame manner David relating the Works 
of G o D in a moft fublime and pathetical Strain, 
in fevcral Verfes of the 104th Pfalm, proves from 
thence his great Wifdom^ vcr. 24. O Lord, how 

manifold 
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manifold are thy Works ! in IVifdom haft thou ntad^ 
if hem all. 

Thus the God of Heaven docs not command 
us to feek for Arguments from the Depths of Phi- 
lofophy, in order to fe^ his Power, but only to 
turn our Eyes towards his Works : Ifaiah xl. 26. 
Lift up your Eyes on high, and behold who hath 
created thefe Things that bringeth out their Hoft by 
plumber ; he catteth them ^H by Names, by the Great- 
nefs of his Mighty for that h^ is ftrong in Power not one 
faileth. 

His Mercies are alfo (hewn from his A&ions in 
the 107th Pf^m. We likewife fee the Almighty 
jiimfelf in the Book of Job, Chap, xxxviij, xxxix, 
xl, & xl). making ufe ot Proofs taken only from 
t^is Works ; exhorting us, in many Places of his 
'' Hply Word, after the moft earneft Manner, thus 
t<> contemplate his Perfe&ions in his Works. 
Thus we hear the Holy Ghoft in the 107th PfaL 
ver 43v ^itcr having given a circumftantial Rela- 
tion of the Aftions of God, finally making thi^ 
Conclufion : IVho is wife and wiUobferve thofe things ? 
Even theyJhaS under ftand the Loving-kindnefs of the 
Lord. 

From whence it plainly appears, that towards 
fiich wife underftanding, no feigned Hypothefes, 
but an Obfervation of Things themfelves, which 
can only be made by Experiments, is required ; for 
which Reafon Men are wont even to this Time 
to beftow the Latin Term of Obfervations upon 
what we find out by Experience. 

And fo great a Strefe is laid upon this Exhor- 
tation of knowing G o d by his Works, that thofe 
who do not fludy them after that Manner, are 
pronounced Foolifh, and void of Underftanding ; 
Pfal. xci). 5, 6. O Lord how great are thy Works ? 
and thy Thoughts, are very deep : a brutijh Man knoweth 
ifiQif neither doth a Fool under ft and this; for which 

R.eafan^ 
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Reafon, the not enquiring into the fame, is by the 
Spirit of God reckonM among the Caufes of :4- 
theifm ; Pfal. x. 4. ThefVtckedy thro' the Pride of his 
Cot^ntenance , wiS notfeek after God : God is not in oB 
his Thoughts. 

Sect. XXIX. The General Proof or Demonftration 

of a GOD. 

After having fully comprehended all the fore- 
goit^) we might now have proceeded to the Con- 
templations of the World, and the Perfedions of 
God, in the Compofition, Parts and Motions 
thereof, were it not that what follows may yet 
feem to require, that wfe fhould .previoufly (hew 
after what Manner, frdm the vifible World, and 
that which we fee pafs therein,, a Proof may be 
formed upon which we may rely and be aiTured^ 
Firfly That there is a G o d, that is to fay, a 
Wife, Powerful and Gracious Maker and Dire- 
aor of all Things; kndi. Secondly, Thzt the Bible 
(his revealed Word) is of a Supernatural and Di- 
vine Origin. 

As to the Manner of demonftrating the Firft^ 
I fliall, without entering into deep Speculations^ 
like fomdVhilofophers, ferioufly entreat every one^ 
that with a compofed Mind, and divefting him;^ 
felf of his Paffions and Prejudices, he would filent-' 
ly fet down, and ferioufly confider^ Fir ft ^ in cafe 
he Ihould fee that, 

1. Not one, but a great many, 

2. And various or different 

3. Things entirely ignorant, or unknowing o( 
all, and even of themfelves too : 

4. Each of them frequently after a particulate 
Manner, 

J. However always unchangeably, and obfcnf- 
ing the fame Rule j 

6. Do 
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6. Do a^ and move not once^ but upon many 
Occafions and Times ; 

7. And not one of all them able to impart fuch 
Motion to itfelf ; 

8. ^Jor unlefs they thus come together of them- 
felves, can produce one fingle ESc& without their 
own Knowledge : 

9. In the Produdion of which EflFeft or Thing, 
if fome few Circumftances only, or oftentimes but 
one fingle one were wanting, it could not either 
be produced at ail, or at leaft not in its due Per* 
jfe&ion; 

10. Altho"" that fame ££(ed {hould in itfelf be 
of great Ufe and Service, and fometimes of the 
utmoft Importance : 

Could he imagine otherwife^ than that all thefe 
things are formed to that End, and brought to- 
gether with that Defign, to work fuch an Effeft 
zs we obferve to be produced by them? 

And, Secondly, 

Suppofing this firft to be true, fince thefe things 
are in themfelves ignorant and unknowing of all 
that pafTes; whether every body muft not agree j 
that they are all produced, and made to concur 
by a wife and underilanding Agent, who had 
fuch an Ettd and Defign in his Vid$r ? And 
whether any one can perfwade himfelf that meer 
Chance, and unknowing Laws of Nature, or other 
Caufes ignorantly co-operating, could have Place 
herein, and could have direded and governed 
thefe things in all their Circumftances and Mo- 
tions for fuch a Purpofe ? 

That this may be ftewn after a more plain and 
not lefs certain manner, let tis apply to fome par- 
ticular thing what has been juft now advanced in 
general, and as it were in an abftrafted manner ; 
and let usiuppofe that in the middle of a fandy 
Down^ or in a defart and folitary Place, where 

few 
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few People are ufed to pafs^ any one (bould find 
a Watch, (hewing the Hours, Minutes, and Days 
of the Months ; and having ei^amined the fame, 
fliould perceive fo many different Wheels, nicely 
adapted by their Teeth to each other, and that 
one of them could not move without moving the 
refl of the whole Machine ; and Ihould farther 
obferve, that thofe Wheels are made of Brafsy in 
order to keep them from Rufl ^ that the Spring 
is of Steely no other Metal being fo proper for that 
Purpofe J that over the Hand there is placed a 
clear Glafs ; in the Space of which, if there were 
any other but a tranfparent Matter, he mufl be at 
the Pains of opening it every time to look upon 
the Hand : Befides all which, he might difcover 
in it a Hole, and exadly oppofite thereto a little 
fquare Pin : He would likewife fee hanging to 
this fame Watch a little Key compofed of two 
Pieces, making a right Angle together ; at the 
End of each of which there was a fquare Hole 
fo ordered, that one of them was exadly adapted 
to the little Pin in the faid Hole ; which being 
applied thereto, a Chain would be wound up^ 
and a Spring bent, by which means the Machine 
would be continued in Motion, which otherwifc 
would be in an entire Reft : He might alfo find, 
that the other fquare Cavity, at the End of the 
little Key, was adapted to another Pin or Inftru- 
ment, which being turned this way or that, makes 
the Hand move fafter or flower. At the other 
End of this little Key there would be a flat Han- 
dle, whrch being moveable therein, might give 
him the Conveniency, that in the winding it up 
he fliould not be obliged to take hold of it at eve- 
ry Turn of his Fingers. 

Laftly, He would perceive, that if there were 
any Defeft either in the Wheels, Spring, or any 
other Parts of the Watch ; or if they had been 

put 
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put together after any other Manner, the whole 
Watch would have been entirely ufelefs. 

Now the Queftion is, in order to form a kind 
of Demonftration from hence, Firfly Whether 
any Body can imagine, that fuch a Watch among 
other Purpofes, to which it might perhaps be fer- 
viceable, was not likewife made for this End, that 
it fhould {hew the Hours, Minutes, and Day 
ci the Month, ^cmdly^ Whether he fbonld 
make the lead Scruple to admit it for a Truths 
that fuch a Machine was made and put together 
by an undf rftanding Artificer for this very Pur- 
pofe, who when he made it himfelf, knew that, 
and to what End he had made it. 

And 'thirdly y Whether it be poffible that he caii 
perfwade hiinfelfthat this Watch, with all belong- 
ing to it, the Nicenefs of its Make, Figure of fo 
piany Parts, and other Contrivances for fhcwini 
the Time, could have acquired its Being an< 
Form by raeer Chance only, which operated in- 
differently one way or another, and without any 
certain Rule or Direction ? 

Gr otherwife, whether he could expeft to pafs 
for a Man ofSenfeand Underftanding, if having 
found this Watch in a folitary Place, he fhould pre- 
tend to believe that it was not made by a skilful 
Workman, nor that its Parts were put together 
with Judgment; but that there was a certain igno- 
rant, and yet neceflfary Law of Nature prevailing in 
the World, that had brought into a regular Method 
all the Parts, of which this Watch confifted, and 
had adapted each of them to the Ufe of fhewing 
the Time of the Day ; and efpecially that fuch a 
Law of Nature was not only ignorant and unfen- 
fible of all that it did, or brought to pafs, but 
likewife, that no Being, endued with any Wifdom 
or Underftanding, had eftablifhed and produced 
. this Law at the Beginning, or in the leaft contri- 

buted 
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• buted to the making the feveral Parts that com- 
pofed ^ M^cljine bropcr to (hew the Hours. 

Once.^gaia, . I oeleech every one who thinks 
that he is ^t all concerned to know whether there 
be a Go I) /that he would in his Retirement feri- 
ouQy ask himfelf theC? ,Queftions; and confidcr 
ho^^ a Man, divefied of Baflion and Prejudice^ 
would and ought to ahfwer them. 

We have dwelt the longer upon this Subjeft, 
becaufe, when the Reader Ihall obferve us to 
.{peak,. in the following Trcatife, of Occult Caufes, 
VninteJligible Fatality y Ignorant Laws of Nature, &c. he 
may always bear in mind, that we thereby mean 
fuch as we have been defcribing, namely, what 
have no kind of Knowledge in themfel ves (which 
every one will readily allow) but likewife fuch as 
liave acquired their Original, and difcharge all 
* their Funftidns and Operations, without any Wife 
jDireftion ; whith, as we haVe {hewn before, is 
■ the principal Difference between an unhappy A- 
theift, and thofe who Own, Love, and Fear a 
G o D, that he has not only created all things ac* 
cording to his Pleafure, but does with the fame 
Pleafure and Freedom preferve and govern 
them. 

What has been faid above, concerning a tVatch, 
is not lefs appUcable to all other artificial Works t 
It will be therefore unnecerfary to alledge any far- 
ther Examples of MiDs^ Ships, Sluices, Houfes, 
Paintings, &c. In all which, the Wifdom and Un- 
-derftanding of the Maker does equally appear. 

Now that our Content may not be fufpendcd 
by thefe Evifions, namely, that thefe are no Ma- 
thematical Proofs (for befides that it would be 
eafy to trace the external Manner of a Mathe- 
matical Demonftratipn herein ; let any Mathe- 
matician, not excepting the very beft, ferioufly 
tefleft upon the Strufture of a Uock, upon thi 

Vol. I. f Frame 
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Fiitnc of the .Stddt-hbufe at Am^etAaTH^ '6x thoufond 
other Artificial Wx)rk3 ; and S he do well aind 
thoroughly coApreKctid the Relattdh which all 
the Pares bea:r to eiafch other^ and the Service 
they thereby rehder to Mankind, and at the 
fame tin!ie cohfidcrsthat nothing of that whereof 
they are compbfed, is endowed with the lead 
Knowledge or Jddgftient) kt fuch a^an, I lay, 
fincerely declare, whether 'he be'ndt as'fiilly and 
ftrortgly conviriced, that they are not tnidc or 
produced by meer Chjznce, qx I^manfCaufesy but 
by Skilful tf^orkmen^ JtrchiteBsy and ^r^itieers^ ^ 
he IS of any Pfopbfitfon in Euclid. T^ea, in '<:afe 
he were obliged to ftake his Life agaihft the faid 
Stadt'houfey or the Value thereof (between which 
there is other wife no comparifon) arid to fay 
which was tnieft, that this Stadt-houfe Was built , 
'hy Chance y and had acquired all its Rarts and Pro- 
portions without' any wife Direftibn i 6t thit 
it was mzdclty an dikAfchiteSt, With a View of 
becoming ufefiil to Mankind ; 'Woiild he make 
"any Scruple, think you, to declare for the 
latter ? 

Finally y We may apply all that has been faid 
above to demonflrate, that there is fuch a Wife, 
Mighty, and Merciful Being as God, in cafe 
we can make appear with as^great (nOt to fay a 
much greater) Certainty and Cbriviftion, from the 
Conftruftion of the vilible World, and all that 
paifes therein, that there is a Gbt> and Great 
Creator, who in Wifdbm has made them all ; as 
we can (hew from the Stru6hire of a Watch, and 
the Ufes that refult from the fame, that it has 
teen made and put together by a judicious and 
skilful Workman ; and this we doubt not of do- 
ing in the following Contemplations, with ail 
uecefTary Cleamefs. 

Sect^ 
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S^ct. XXX* Apsrtitolar Manner pf Corroborating 
theft Pr^s infime ^her Ctrctuhftances. 

Wfi (h^l not here enumerate other Kinds of 
ftQisfy, to ^w t^e Defed of the Principles of 
f^femiferable X^viliers. which we have made ufe 
or* upon fome parti<mlar Occafions in this tollow 
kg Worky becaufe we will not make this Preface 
too loi^. They ^that^nd them in fome Places are 
ddfired W apply them to others^ where they think 
them to be (H ^ual Force i tho^ for Brevity 
fdke^ we may have -there omitted them. ^ 

As for Inftan^, in cafe tlie Reader be not fuf^ 
fidently afieAed or convinced by what is faid of 
Living Creatiuresy Plants^ Heavenly Bodies, and 
£ftch'&e, let him imagine tohimfelf that he faw 
the fame things imitated in little ; and chat tho^ 
they be incomparably more impetfeft, yet they 
6a i^ (ibme manner cduntecfeit the Wdrks of Na-^ 
ture. To fpeak more plainly, let him fancy that 
he fees ^ Wooden Horfe put inlbo a Motion by 
Springs and Wheels, a Wooden Bird flying (of 
whieh fliftoty has rdade mention;) or Jet him ftip- 
£pfe that he fees in a Httle Machine, a gilded 
oiobe, repr^fenting the Sun^ and other little Balls^ 
which like 'Planets circSulate about it j ^nd then 
let hirii ask himfelf, whether lie Iia$ Boldneft 
enough to maintain^ in the Prefence of Wife and 
t*earned Men, that all thefe Things appear to 
4iim to be produced 'by meer Chance, or by cei*taijl 
unknowing natural Laws ? And whether he has not 
a.gteatdeal.of^Reafon to believe, that fuch Sen- 
ttrpents would , be juftly .laughed at, eveii by thd 
-Ignorant themfelves ? And after allj let him con^ 
fider wh how much lefs Reafon he entertains 
'fuch OpiniOASi entirely ditferent (tdm thofe of all 

f a wifd 
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wife Men, concerning the true, natural, and un- 
conceivably more perfefl: Xhi^gSj which daily oc- 
cur to his own, and all other Mens Observations 
in the World. 

I have not urged this Matter in every Part of 
the following Sheets, where perhaps it might 
hive been equally ufeful, becaufe I would not 
fwell the Work too much, which will othcrwife 
be large enough ; but I have never^elefe thought 
it my Duty to add this here, and'tO/^fuggeft 
this Advice to an Atheift: who flialli. take 
the Pains of.Readkig what I have writ, .or wiH 
otherwife ferioufly contemplate the StruBure of 
the World J iince I have.oftfin found it of vXJfe, 
and a proper Means to bring thofe, who were 
otherwife fufficiently addifted to.C^vilUng, to a 
kind of Retrogradation, and to (ilence them. fcK 
a Time. ,-: . ' /. ': 






Sect. XXXI . A General Proof j that the Scriftures 

are of a Divine Original. 

The fecpnd Thing that is here neceffary to be 
enquired into,, before we pafson to the Contempta^ 
tiqns of the IVorldj^ is a certain Manner of proving 
(which we ifliall upon fpme Qccafions- hereafter 
infift on) that the Bible ^ as it is called by Chrifti^ 
ansy was writ by a certain Great and more than 
Humane Wifdom, and that .it is of Divine Autho- 
rity and Original. 

^ To fpeak a Word or two of it here in general, 
I entreat my Reader ferioufly and carefully to con- 
iider ; 

In cafe he fliould meet with a Book, which for 
weighty Reafons was held to be Divine by other 
People, among whom there were a great many^ 
that he allowed to4>e very underftanding Perfons,; 

and 
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and fuppofing, that whilft he read and examined 
it, he Ihould find. 
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;^F/^,, That thi5 JPook did freqiieptly make 
iflfentidn of certain Qualities of l>Iiitural Things 
(tho* with another View, and as if were eh pajfant) 
after fuch a Manner, as none but an Eminent, 
Wife,^, ^^ and Experienc^ l^atoralift could do i whe- 
ther J^Ci would not be obliged to conclude, with 
refpedt to that only, that (uch a Book muft have 
been writ with Angular Wifdom ? » , 

SeconUfy, Suppofehcftduld be farthct coiivinc'd, 
by irrefragable Proofsj that this Book did repre- 
fent, with the cleareift Words, certain Properties 
of Natural Things, whith at the (kme Time it 
was writ (at leaft fp far as can appear to us) 
were not known to any living Penoh, nor for 
w^nt of the neceflkry Inftruments, could poffibly 
be knpwn to any, whether it weretp be doubted, 
that fuch a Book were writ with more than Hu- 
ulanc Wifdom ? ^. 

And this being girantcdi from whom ' can we 
more reafonably conceive it to be derived, than 
from the Omnifcient Creator of all Things, to 
whom alone the things that . were hid from 
every one eife in thofe Ages, were known ind 
open ? ^ ' 

And in cafe you defire to have this'laft proved 
more ftrongly, we inay fubjoin. Thirdly^ That in 
fome Places of this Book is exprefs mention 
made of *the Bounds and Limits of Humane 
Knowledge in future things ; the Truth of which 
could not appear, but to the following Genera* 
tions. 

This being fo, as it Ihall be proved hereafter. 
Cap lany but a Divine Power determine and limit, 

{ i by 
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by clear and plain Exptcffiofns^ that cettain things 
Ihall come to pafs after many Ages ? Atid wheti 
they have fo happened^ muft not every one ac-- 
|:nowledge, that it cduld proceed from no other 
than a Divine Original ? 

Sect. XXXn. No Pmfs can h hhi^ ^fthel^ 
viniiy ofib^ Alcoran ^ the Mahonietah^. 

Wh a t has been here jTaid cbnceming the won- 
derful Wifdoin, that (o brightly appears in the 
Holy Scriptures^ might tnily be urged upon miany 
Occaiioos ai^ft^the AJcarim of the MalxmetaHs^ 
where we fhould in vain feek for an Account of 
the Conflrudion of the VTorld^ of which fo much 
appears in the Bible of the tbrifiians : but fince 
thefe JPa]5ers are not fo much calculated for the 
Con vision of Mahometans as of Atbeifis and Vnbe^ 
iievers in general, it feems to me fuflicient, juft to 
touch upon it here, without repeating it upoa 
every Occasion in the following DifcourTes. 

3 E c T. XXXni. Aflitrfi Accmrn rfwbat is propofsi 
to i$'4m in tb^foS(ming Work. 

Now that we may reduce all that has been 
iaid to it's End and Defiffiy and that we may con- 
vince every reafonable Perfbn of the P^fe^ionsof 
<? o D^ this alone chiefly remains \ 

F/V^,, That wd. endeavour to iDhiew, that in tin 
vifible World, or rather in that little of it that is 
^s yet thqrowly known to us by Experience, there? 
cioes appear fo much Wifdoxa, (q much Power^^ 
(b much Goodnefs and wonaerfwl Views, tha? 

the 
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tfe5 fflfe^rWjMrk of Art that ?ve? T^ra* pre- 
pared by Men, is nq5^;fiffpa^f^% ?o i; iq thja 
leaft. 

Al»4» *W!^» that we TO4e4vpur, by convin-, 
C4Qg j^giples, to Ih(>w tftf ^eqable Trqtb 
of Wh4$4\<i$ ^^a f%i5l i^bov^, fp^isfig to f he Holy- 

fome Occanons^ objed agjutut this lalt ; tha^ 

ferht^Sy at the Time when the Bible was wirit, 

Tekjcopes and Micr»fcofes were in ufe, and, poffibly, 

brought to as great, if not greater Perfedion than 

we find them in this prefent Age > by which 

Means they will endeavour to evade the Proof 

which we, in fome Places, have urged from 

the late Difcoverie;^ thpcf^ol: But to anfwer 

them in one Wosd* 10t ^iem cpnfider with them< 
felves, ."'.?*- -^r- 
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firfi, X|i« |ijd|jQ* wp bwc Aftronomical Ob- 
fervatioQS ^rflia^^ Ages piaft^ and with them the 
Dcfcriptwinjj or leyer^ Imlruments then ufed ; yet 
we do not ^d ^y mention ^l^dje of Telefcopes^ 
nor fo much ^ t^ Kjune qf Jf^frofcopes among 
^ any of the anci^ ]^uirc;)^ini:0 Nature. . 

Secondly, That the Inventers of thefe two In- 
ftruments, who lived in the foregoing Age, were 
known to all the Philofophers ; no body being yet 
able to prove from ai\y Memorials^ that they 
were known to others befpre. 

Thirdly y Whether it be credible, that the old 
Aflrommers or Naturalifisy if they had known the 
Things that have been fince diicovcr'd bj^ thefc 
Optical InftrumedCSj would have tranfmitted down 

£4 to 
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to Poftetity, their dcfcftive, and, niany times," 
falfe Conceptions of Things. 

FtnaSy, And which is of the greateft Impor- 
tance, let them feriouHy confider, -how piudent 
it is, in a. Matter upon which their everlafting 
Welfare or Mifcry depends, to fupport their Sen- 
timents with a ferha^Sf or it ptay be, when, befides, 
every Thing that appears in Hulory fl^es againil 
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Ki^bt.Ufe of the Coatenqplation 
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Concurr^ce. .„" 

EO begin therefore, by convincing not 

[ onlythorewho~areftihwidA''Doabt^ 

I (whether they be to be reckoned 

! among th^ E)xtemal ChriAians or not) 

i but even the deplora,ble and obftl- 

uxtt Athtifii of the 'great Neceflity there is to 

bc/ rightly afTured of the tnpft imporcaat Truths, 

and to corre& thofe Mi$akes w^ch'he has 

■.■''■■ hithcrcb 
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hitherto admitted concerning every one of 'em y 
he 1$ entreated moft fetioufly to refleft upon th^ 
Things which his own Experience informs jiim 
daily come to pa(s about him^ and to ask Hs 
own Confcience, whether he don't find himfelf 
placed in' this World without any Ad or Concur* 
rence on his own Part ? Whether it be in his 
Power to prevent lu3 being pne while Happy, 
Healthy and Strong j another while Unhapp^^Sick 
and in Pain ? Whether one Day does notf ^ow 
another without his Leave, in which diversthings 
befal him, fome with, others againft his Mind^ 
notwiihftandihg that he feels in himfelf acpnti« 
nual Defire influencing and govecping all hjs En- 
deavours^ of obtaining Good, and avoiding Evil ; 
which fometimesf (ucceeds,- and at othet times 
happens quite otherwife than he hoped for or in« 
tended^ by Accidents which he could not efcape? 
Whether he does not obferve, that wliat befals 
him is in common with other Men ? Bwt chiefly. 
Whether he does not fee that many Men die dailyi 
and that very few of them feem^ to have any 
Thoughts* concerning Death, efpecially whilft 
they 9jre in Health ? NotwitMUndiiig t^at Sick- 
nefles and Difeafes, by which they are fnatched 
away, oftentimes ftand in need of but few Weeks, 
ibmetimes few Day*, yea even Hours, to changf 
them from flrong ^nd h?9Uhj|^ Men into dead^Bo- 
dies or CarCafTes. 
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; FyATHEiL, whether he Is not \\kfi gSX pther 
Meii, ijgnoraat of thQ Time when pe^^h fliall 
bvertakc.bim ? Tea, at ;jhe End 0f ohe^Te^r 4ie feejs 
jpi great many, who, ia^beBeginnin^ of thefapic', 
)were alive'and healthy (and fome of whom Teemed 

to 
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^Kto be flronger than himrelf ) to be lingled, as it J 
^Fwere with Design, out of the great Number of I 
Jiff Mankind, and to be a Sacrifice to Death and tlw j 
Grave ; and that no body has been able hitherto* j 
to find out any Rule or Law wiiereby he coli14 '\ 
conclude, that this or that Man fliould die firft j^ j 
tinlefs perhaps Tome very old or incurable Perfons, j 
of whom indeed he might (ay, that their Death I 
was not far o& -. But even in fuch caie, 'tis not left | 
true that he is ignorant, as near as they may fee* j 
to be to their End, whether he himfelf flial! noft 1 
go before them : fo that every Man is forced t& I 
own, that his End may be near, as well as thrf j 
of thofe whom he fees die before him ; and whoij' | 
whilftthey were in Health, knew asiittlethercofV J 
as he himfelf does now of his own Death. • I 

Sect. III. Hemufllikexi^ifebe comi'mcedoftheVanitf \ 
of aS worldly Things mth nffeB to himfelf. ' I 

Now fince Death does fo furely overtake cve^ | 
ry Man, and yet the Time of it is fo uncertain/ -J 
fince it deprives us of the Ufe and Enjoyment of j 
all that is in the World; ought not every one that ! 
confiders thefe Matters be convinced of the great j 
Vanity that is in himfelf, and in all worldly 1 
Things with refpeft to him? Forafmuch as he I 
cannot enjoy either Profit or Pleafure from thence, 
but fo long as he lives, and how long, or how 
fliort that Life will laft, he knows not. This only 
he knows, that when he is arrived to a certain 
Number of Years, it cannot be very long ; And I 
he cannot fay, if be confiders every thing as he " 
Ought, that it is very defirable to attain to a great j 
Age ; fince being deprived of the Ufe of all his 
Faculties, his Death is as it were anticipated A 
thereby ; for it leaves him neither Feet to walk* 
Eyes to fee, Ears to hear, pr Teeth to cat with ; 
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and:thus, whileheis ftill alive, he is l?y, degrees 
tbraftout of the Compapy of Men^ and becomes, 
as one may fay> a living .Carcafs. 

♦ ••-•- 

Sect. IV. b is not even dejirable to liw here coii* 

tinuaUjt^^ tbo^ in Health. 

. : ;N o w if we ihould add to dM this,'tbatXuch as 
live long are not only fubjed to the Infirmities of 
old Age, but often to very grievous Sicknefs and 
FdinSj fome of which are entirely of jalpioft in- 
^rabie^ viz>^ it^ cafe he be. deprived, of all his 
$(re/^gth, and wo^rh away by a Cpnfuioiption, or 
torfnented by^ the Gout, or Stone ia the Bladder, 
by a cancerous Humour, or by the Falling-Sick- 
nefs ; to fay nothing of a thomand other Diftem- 
pers, to which he is obnoxious, and which he 
may juftly apprehend, becaufe he fees fo many 
other Men attefted with 'em ; would not he have 
a great deal of Reafon to wifh that merciful Death 
might fet him free from all thefe, and from mi- 
serable old Age at the fame time ? 

Now if one fliould fuppofe, which however 
fcarce happens to any Man, that the Evils of. old 
Age do ttot render his Life a Burden, and that 
he fhall enjoy even as long as the World itfelf (hall 
laft, the fame Strength both of Body and Mind 
as he did in his Youth; yet when he ferioufly 
confiders every thing, this very State and Condi- 
tion, far from being defirable, muft appear to* him 
very deplorable : For, Fir/i^ in cafe his Native 
Country fliould be ruined and laid wafte by 
Earthquakes, Inundatiot)S, or War, he cannot 
cfcape Mifery and Poverty as well as the reft : 
And how many Years of tedious Labour are there 
ricquired to repair what he has loft, fo ais to be 
able to enjoy the fame the remaining Part of his 
Life ? And having fcraped it up again with Trou- 

"^ ble. 
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ble, mufl: not this Man, who is to live as long, 
as the World ftands, be always in Pain : and. 
. Fear of lofing it, eithet after the lame, or fomc 
other manner ? At leaft fince the World itfelf is 
fubjed to thofe Revolutions jwith which the Hi- 
flories of all Ages have acquainted us^ How- 
few Governments are therci thaf have been able 
to keep their Footing for feveral. Ages together> 
and of which the Inhabitants have not been 
driven ot rooted out ? And on the contrary, how; , 
many can we reckon, which after they have rifen 
to the Jiigheft Degree of * Glory and Grandeur, 
"yetatlaCb.have found their End in an entire De?^ 
firuddon ? _So that even fuch a long and healthy 
Life, as we-have be6n fuppofing, would only be 
2 miferabl^e Pilgrimage for. him, in which, when 
he had hardly come out of one calamitous State, 
he would be in a continual Apprehenfion of 
another. , . 

And if- .no evil Accident fliould overtake him 
(which is not to be conceived) what Pleafures 
are there in the World that are lafting ? So that he 
can exped nothing elfe butthat fuch a Pleafure, 
which whilft it was new j was very agreeable to 
him, either by long Enjoyment |as Cuftom ren- 
ders all things) would become firll indifferent, 
and afterwards infipid ,• or at beft, by the Uncer- 
tainty which is vifible in all. things, would fo.on 
forfake hin^ : Had he a Wife, Children, and good 
Friends, which are the moft comfortable things 
of this World, they would all die before him ; ana 
he would every time be fubjed to that Heart- 
breaking Sorrow of lofing thofe dcarefi Treafures 
were they to live long ? So foon as they are over- 
taken by the Infirmities of old Age, they wouldi 
only be continual Objeds of Pity, and confe- 
quent!y of Grief to him^ Yea, every Thirty, 
Forty, or at leaft Fifty Years, he would meet with 

a new 
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aneiTy^nd confequeotly aihrangc Geiieiation> 
and be obliged at every Turn to enter into ncv 
l^iendfliips and a ae v Accpiiintance ; or to con-« 
i/trfe with unknown People, whofe Inclinations 
he midl ftody and learn to i^now again^ to phe 
End that he xnajr^ whether he will or no, confimsi 
his own to theirs, if he expcfts to enjoy any Fa- 
inonr or KindneTs among them, and not to be ol^ 
(teded &om their Conversation as a tftiff and W^ 
nat»rM FeUow : And if he has had Children, of 
whidh even a numerous Pofiericy are reniaining^ 
w^hat FTiendfiiip and Love can he promiie Hva^Ai 
from them ? Who^ tho^ they were dafcended from 
bim^ would be yet in a remote Degree of Rda;« 
tion; fince Experience teaches us, how foon atl 
Kindred, after a few Defcents, growftrange to 
IDne another: i^*nd I 'have often tbou||ht^ iiAdam 
htmfelf, our common Father, fbould irecum again 
to the World, and flay here Tome Ages, wh^o: 
any of His Pofterity would receive him friendly ? 
Efptelally if he Ibould pretend to «iake ^ufe of 
that Right, by which he alone would be entitled' 
to,i:he Pr4)perty and Government of every thing t 
Would not the moft f^art, if not eveiiy individuaft 
Man, thitik tbat'he did them Wrong, andfeebim;^ 
with concern, taking 'Poifeffien of their Habitat 
tibns } Now in cafe the; Hefpeift and Love which 
^ery one owes him, could not fo far prcvidl, as 
to render a Father happ^ among his Pofterity, 
^at could be exped:ed by a Man in fo greats 
tiio' ftrong and hedlthy old Age, who "would be 
ftb ^longer cottfidefed as aFati^r, but as a remote 
Kirtfman, whofe Pedigree coifldiiot >be traced^ 
or perhaps even as axiieer'Stranger f 
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S E c T. V. 7he mferable Condttim of the Atheifis. 

Since then a long and healthful Life, which 
otherwife fecms to be the moft defirable Blefling 
Upon Earth, is fo vain, a Man cannot be ren- 
der'd happy thereby ; let any one who doubts oc i 
denies the Perfeftions of a God,, extend bis ' 
Thoughts farther ; and fee, Ftrft, how drcadfii , 
fuch a Life would be to him in particular, evea j 
the*, according to his miferable Philofophy, he J 
had no G o D to fear, and that all Things were 1 
■direSed either by meer Chance, or by irrational, T 
unknowing, and neceflary Caufes. J 

For from fuch Principles as thefe he muft i 
grant, that in cafe he were unhappy, nothing but 1 
Chance could relieve him; if he were happy, 
lince the Caufe thereof is accidental and igno- I 
rant of its own EffeiSs, he muft live in a continual 
Tear, that every Moment may change his Condi- 
tion : And not to reckon up all the Circumflanccs j 
that may evince the fame, what is there in the I 
World from which he can expeft the leaft Happi- i 
nefs or Advantage with any Foundation of a rea- 
fonoble Hope, and from whence he can expert j 
any Love or Good-will towards him, let him bo 
have himfelf as he will ? And that Man's Life 
muft be very miferable, who is neither Loved J 
nor Efteemed by any body ; Suppofe he were a 
Prince that governs a whole Nation, how can 
he think, without great Uneafinefs, that it is b;^ 
pieer Chance his Subjefts obey him ? If he be a | 
Subjeft, and lives under the Command of a Sii-'l 
perior ; muft he not tremble when he confiders ] 
that it is accidental only that his Goods are not ] 
ftoln ; his Honfes burnt ; his Wife and Daugh- ] 
ters raviflied ; his Sons carried into Slavery, or 
murdered ; and that it is by meer Accident that 
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his Children, being WickeH, do not, without anjr- 
Scruple of Confcience, Poifon him for the fake of 
his Inheritance} in cafe they tbink he keeps theM 
too long put of it ? And fince upon this fame 
Hypoth^ijis* tnel^e is no kind of Order or Prb;iri- 
dence,* and that Chance, as Chance, may at ill 
times prodiice; itidiftcrentljr, this or that EfeS j 
Dfliuft he 'riot tremble when he looks upon the 
Earth, which; if every 'thing depends upoa 
Chance, may immediately begin to burn Under 
him, or m^y/open her Moiith and fwallo# hinl 
up ? And.,tf be looks irito thfe Air, mtift he ^ndt 
imagine, that it is purely Accidehtarthat he is 
not deftroyed by Storms and Tempefts, by 
Thunder and Lightning, pr that Rains atid tin- 
feafonal^le'' Weather do not ruin" alf his Planta- 
tions and' Poffeffions ? 

In Tain; alfo, will he endeavoiu: with fych Kkc 
Conceits to avoid all thefe Terrors; tho^ he 
ifliould idmit that it was not a mcer; Chance, 
bat arf unintellig(int Nfeeeflity which goverhs the 
UrfivcVfe 'by certain unchangeable Laws j for 
fince acciording to thefe fuppoTed Laws, he fees 
feveral interfering Operations of t^atiire conic 
to pafs, whilf): he fees the Air one time Calm, 
another time Tempeftubus 5 whilft he (tos thd 
Wind. from the South, and then iagain from th$ 
>Jorth ; the Sea Ebbing and Flowing ; otie Sea- 
fon extreamly Hot, another very ^Cold, and the 
like ; muft he not cdnfefs (tho' he fliould fuppdle 
that all this did neccflarily happen ) that it Wilj 
be as terrible to him as^ Chance itfelf ,• to hini 
who knows not wheri a contrary EfFeft fliall be 
produced a^ccording to thefe fame Laws. 



/ * " 
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Sect. VL The Advantages which they that Love and 

Fear a God enjoy. 

Lastly, let him tell us (incerely, whethrela 
refpefi to all that has been faid^ he does not 
tbmk thofePerfons to beunfpeakably more h^ppy^ 
who are convinced that they depend upon an ado- 
rable Creator ; by whofe Wifdom they have beea 
fo wonderfully formed ; whofe Power has rendered 
fo many of his Creatures fubfervient to their 
own Well-being ; who has given them the Capa- 
city to enjoy the fame with Pleafure and Thant- 
fulnefs ; who being WiCt and Mighty can prc- 
ferve them, and being Merciful will prefervc 
them ; that without his good Pleafure, none of 
the aforefaid Evils come upon them ; infomuch^ 
that if He be with them, nothing can be againft 
them ; who, befides the good Things of Na- 
ture which He is lai^ely and* conftantly dealing out 
to them, makes known his Word to them ; and^ 
to remove all their Uoubts, has ftamp'd it with 
irrefragable Marks of its Divine Original ; who 
has there revealed his Will, purfuant to which He 
will be fought after, ferved, thanked, and praifed 
pj them; who has there manifefled his Love td 
them, which pafTes all Underftanding ; and haS 
likewife promifed to render them eternally happy 
after Deaths 

S B c T. VII. tt is therefore necejfdry tofeekfor the Z3e- 
monftrations of a God, Pfalm xiv. i. 

Now fince every Atheift mufl confefs, that 
His own Principles (unlefs he will deny them too) 
dd render him unhappy^ and caufe him to live in 
continual Appfehenfions ; I leave him to Judge, 
whether a Man muft not be d Veify abfurd Peirfon* 

Voti i« B wA 
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and, as it were, an Enemy to himfelf; who not- 
withftanding that he fees the contrary Opinion 
maintained by many others, of whofe Wifdom he 
has no Reafon to doubt, yet takes all the Pains 
imaginable to perfwade himfelf that there is qo 
G o D ^ and therefore^ whether the Holy Penman of 
the firft Verfe of the 14th Pfalm, has not a great, 
deal of Reafon to give fach a Man the Name of 
Fooly who tho^ he can neviipr prove his Opinions, 
yet with all his Heart, and all his Soul, endea- 
vonrs to make himfelf miferable, and to 1:011 
headlong into a ^ State full of Terror and 0i- 
ftra&ion ; that is to fay^ into the Condition of ap 
jitheifil 

For a Confirmation of the Truth of what has 
been here faid, I could farther add, that I myfelf 
have heard one of thefe miferable Wretches,whofe 
Judgment feemed capable of every thing b4it ac- 
knowledging a G o D, lament the Unhappincfs of 
his Condition with 'great franknefs^ and in the 
moft pathetick manner. 

And I can't forbear faying, diat the Remem- 
brance of it does ilill very much aSkGt me whilft I 
am now writing it, tho' long after his Deceafe. 

To proceed ,• If any one has a true Love for 
himfelf, and does but hear that it is maintained 
by many Perfons for an uncontroverted Truth, 
that there is a tVife^ Mighty^ and Merciful Creator 
of the Univerfe, who can render all thofe that 
endeavour to know, ferve, and honour Him, hap- 
py, both now and for ever ; and thofe that deny 
or defpife Him, miferable to all Eternity : I fay, 
that Man muft be in a very defperate Mind, i( he 
does not think it to be of the utmoft importance 
to enquire into the Force of fuch. a Proof, upon 
which fo many wife Men, living and dying, do 
entirely depend. 

Sect. 
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Sect. VIII. Ih Tranjhkn to thefiHomng Contem^ 

flations. 

I H o i^ £ then, thic among thefe unhappy Men 
there may be fome founds who, in order to free 
themfelves from thefe fad Uncertainties (for no 
jtheift ever had any Certainty of his wretched 
Notions) will think it worth their Pains, ferioufly 
to weigh the Arguments that may contribute 
thereto ; and we befeech fuch to pafs on along 
with us to the following Contemplations ; and 
perhaps the, Great God of Heaven and Earth 
may vouchfafe (as we heartily beg of Him for 
their Sakes) to open their Eyes, tk> the End that 
they may fee, and be &Uy convinced of the un- 
expreffibly amiable Perfe&ions of his Glorious 
^H^orks. . 

f 

Contemplation II. 

Of all that Js Fifi^le, and of Ourfelves in 

particular. - 



Sect. I. It is necejfary to caU ufon G OD at the 

Beginning. 

BEfore we come to the Thing itfelf, and froih 
the Vifible Part of the World endeavour 
to Ihew, that in the Strudure thereof, the Wif- 
dom. Power and Goodnefs of the Great Crea- 
tor ihines out with more Brightnefs and Luftre, 
than to admit of a Comparifon between any of 
his Works, and thofe of the moft skilful Artificct 

B 2 tVv^x. 
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that ever was. Let it not fecm ftrange to any 
one^ that in this Enquiry, which perhaps may be 
thought purely natural, we affirm it to, be abfo- 
lutely neceflary, firft of all to implore the Great 
Creator and Govemour of all Things, with the 
deepell Humility, that He would be pleafed to 
enlighten our Underfianding (which in itfelf is 
fo dim) that we may view and comprehend the. 
Beauties and Wonders of his Works ; and £sirther, 
that thro' bis Goodnefs He would vouchfafe to 
purify our Hearts from all contradiding Paffions 
and unreafonable Notions refulting from thence ; 
fince it is not unknown to any one who has ob- 
tained this Grace, that he can, as it were, fixl 
and difcover, in innumerable Things, with ' an 
entire Conviftion of his Confcience, the adorable 
Maker of them; that many things have often* 
prefented themfelves to his Mind formerly, and 
have been rightly underftood and comprehended 
by him, without once exciting him to look up to 
the firft and chief Caufe thereof: So that it plainly 
appears from hence, that neither the Penetration 
of his Judgment, nor the Things themfelves, are 
fufficient to lead him to a right Contemplation, 
without fome farther Affiftance befides them. 
And in cafe an Atheift ihould only cOnfider thefe 
Con virions as Hiftorical Truths ; yet at leaft he 
muft acknowledge, that in a Matter of fo great 
Importance, and upon which his everlafting Hap« 
pinefs or Mifery depends ; it would do him no 
Harm, according to his own Principles, if, like 
"^t Athenians J he fhould invoke the Affiftance of 
zGOD, as yet unknown to him. 



Sect. 
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Sect.il G OD*s Eternal kxiftence proved jrom the 

Creatures. 

No w to proceed to our intended Work : Since 
our Deiign is rather to offer or propofe the Proofs 
of the Pdfeftions of G od, that is to fay, of his 
IfyHom, Power, and Goodnefsy by way of Con- 
vioEiOQ to unhappy Atheifts, and doubting Minds, 
than to prove his Eternal Exiftence, that being not 
denied by any Axheifis who own an^ Eternal Beings 
as far as I know ; yet if there be any among them 
fo blind as ftill to doubt, whether this alfo can 
be demonftrated from his Works, we ifhall like- 
wife endeavour to give them full Satisfadioii 
herein, and to produce unanfwerable Proofs there-* 
of in this very Place, before we proceed to the 
other. 

Let the Atheift then ask himfelf, upon the Sup- 
pofition that there was no Eternal Being, that is, 
in cafe there ever was a compleat Nothings when 
there was neither Creator nor Creature, > nor any ' 
thing whatever that had an Exiftence, whether he 
muft not be convinced, that in all Eternity the 
fmallefi^Thing whatever could not come to exift ; 
and that fuch a Nothing muft remain and continue 
to infinite Ages a meet and iimple Nothing ? 

So that not only from thefe vaftly extended 
Heavens, and their unfpeakable great Lights and 
Bodies, but even from the moft tender Leaf or 
Grafs, from the moft contemptible Stone we 
tread upon, and from the fmalleft Grain of Sand, 
this Aflfertion can be irrefragably maintained ; 
fihce if ever there was a compleat Nothing, the 
very meaneft of all thefe could never have beea 
produced, or made to exift in an Infinity of Ages. 

B 3 Sect. 
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Sect. III. The fame f roved from Romans i. 20. 

After the fame manner we fee the Apoftle 
Taul proving God's Eternal Power, whereby H^ 
Exifts ofhimfelf from all Ages, and his Divinity^ 
whereby he is diftinguifhed from all Creatures 
that have had a Beginning : And thus fpeaking ih^ 
his Epiftle to the Romans^ Ch. i. v. 20. The invifihli 
Things of him from the Creation of the IVofld are clearly 
feetty being under flood by the Things that are made, even 
his Eternal Power and Godhead ; fo that they are tu/r A- 
mt Excufe : And fliewing likcwife that in naming 
the Creatures' in general, he excepts nothing out 
of 'em, hdw fmall focver it may be, which by its 
Exiftenceis not capable of convincing, with the 
utmoft Certainty, every one that has not quite loft 
the Ufe of his Reafon, of G o d's Eternal Power 
and Divinity y that is, among other Things, of his 
Eternal Exiftence. 

Sect. IV. The Contemplation ofOurfelves in general. 

N o w as this Contemplation of all Creatures 
in general, after the aforefaid manner, is a Te- 
ftimony to every Man's Coi^fcience, that there is 
an Eternal God; folikewife will every Man that 
only views the Frame and Confttuftion of him- 
felfc, (and cohfiders who he is, and whereof he 
confifts ; how he is come into this World and pre- 
ferv'd therein,) from thence be. coavinced of the 
Wifdom, Power, and Goodnefs of fuch a G o d^ 
without hardly confideting any other Particu- 
lars, tho' we hope alfo to account for them 
hereafter. 

He, therefore, who has hitherto denied or 
doubted of fo weighty a Truth, let him turn hi^ 
^ycf and Thoughts ;(irf| upon hjmfelf only, 

'^' ' / when 
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when he cannot but confefs, that he has a Body, 
of which^ being in Health, he is capable to move 
fomc Parts, fuch as the Hands, Feet, Eyes, &c, 
arbitrarily, and according to his own Pleafure ; 
and again (which is very remarkable) that his 
Will has little or no Influence or Power over other 
Parts : Thus his Heart beats, his Blood circulates, 
his Stomach and Bowels are moved ; the Hu* 
mours and Fluids, which compofe fo great a Part 
of his Body^ produce feveral Effefts in him, with- 
out his being able either immediately to hinder 
or promote their Operation : Moreover, he finds 
that he Underftands, Wills, Rcafons, Loves, Hates, 
Fears, Hopes, and (in one Word, that Philofo- 
phers commonly make ufe of to Sum up the 
whole) that he ihinks. 

S B c T. V. The Contemplation of our Bodjy which is 

Earth. 

Now upon enquiring firft into our Body, we 
are convinced by certain Experience, that the 
fame confifts of the Food we ufe, fuch as Herbs, 
Fruits, Com, Flefli, Fifli, Water, and the like. 
The Beads have likewife their Food ; and tho* 
thefe eat one another,* yet the Food of moft of 
them confifts of Plants and Water ; for as for 
FoiSls, Metals, and fuch like, we do not yet 
know that they ferve for Food to any Creatures ; 
and tho* they ihould, yet the following Proof 
will remain in its full Force. 

Now all thefe Plants fpring out of the Earth, 
and being fown, feem to draw their whole Sub- 
ftance from Earth and Water, excepting only what 
Airj Light, or fuch like Matter, may contribute 
thereto ; which Mixture of all together, becaufe 
we meet with it in all fruitful Soils, we fiiall here- 
after, for brevity fak«> call by the common Name 
of Earth. Fwm 
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From whence then a Man muft finally concludCji 
that the Matter whereof his Body cpnfifts^ is ncH 
thing but the Water he ufes in his Drink^ together 
with an altered and difguifed Earth, which firll^ 
becomes Plants, and afterwards is turned into the 
^bftance of his Body. 

Now if all this does not appear clearly enough 
to him, let him fuppofe the Perfon of a Man« 
who having been before very fat and heavy, has 
loft ibme Pounds of Fat by Sicknefs ; if fuch 
^ Man being reftored to his Health, and ufing no 
Qther Food than Bread 9nd Water, fhould again 
^ttain to his firft Weight ; whence proceeds this 
his new Flefli, but fromi the aforefaid 3read and 
Water ? but more efpecially, if he confiders the 
^mallnefs of his Body in the very beginning, 
which when his Mother firft conceived him, was 
fcarce of the Weight of half an Ounce; tho* 
the fame Body afterwards, firft by the Nourilh- 
• inent it received from the Mother, and after- 
wards what it took in itfelf (both which, with re- 
{pcA to the Matter of it, can be called nothing 
t)ut Earth) grows up to a Man of fo many Pounds 
weight : And will he then ftill doubt, fince all this 
Nourifhment confifts of Water and Earth only, 
whether his whole Body, in its utmoft Extent, is 
any thing elfe but a nietamorp^of^d or tranfubr 
flantiated Earth ? 

Sect. VL That the Body does not Think. 

Having now difcover'd thcfe Things conr 
cerning his Body (that we may advance a little 
farther) let him fuppofe himfelf $tting with 
another Perfon at Dinner 5 could he think that 
the Bread, FleOi, Fiflj, Beer, Wine, &c. that are 
egten and drunkj ibould firft t>ecpme Nourifh- 

mpnt. 
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ment, and afterwards being turned into his Body 
(or rather, that a quantity of Earth, from whence 
this Nourilbment proceeds) has the Capacity to 

e* dge of, and to underftand his, or another Man'$ 
ifcourfe; or can comprehend the Pemonftration 
of a Propofition in Euclid ? or let him confider, 
whether a skilful Chymift and Philofopher could 
^er juftly fancy to himfelf, that he was able to 
produce, out pf fuch Food or Nourifhment, a 
lolid or fluid Body (befides which two, no third 
can be (hewn) that can Think, Reafon, and Dif- 
i:ourfe like a Man ? Now I cannot bring myfelf 
to fuch a Belief, that there ever was any '3lf an, 
who deiired to pafs for a Perfon of the leaft Senfe, 
capable of advancing fuch Notions, and intrench- 
ing hijtpfelf in the fame, ^gainfl an approaching 
ftemity. 

Sect* V It. The Sml demonfirated. 

All this being duly weighed, can a Man 
make any other fort of Conclufion, than that his 
Food, confifting of Earth and Water, is theSuh- 
ftance of his Body ; and that nothing of thofe, 
or of any thing elfe produced by thofe, (norcon- 
fequently his Body) is qapablp of Underfianding^ 
Rerfoiungi or 'Thinking. 

And yet he is afl'ured, and plainly convinced, 
that he both l/nderftands, Reafons, and Thinks : 
This therefore is an irrefragable Proof that there 
is fomething elfe in him befides his Body, which 
Under/lands, Reafons and Thinks ; (0 that he does 
thereby know fo much of himfelf, as that he is 
compofed of two diftinft Subftances, viz. of a 
Body which is Earth, and of fome other thing 
befides his Body, which other thing Underfiands^ 
fieafotts^ and "thinks: This laf^ is (:aUed the Soul; 

< and 
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and therefore he knows that he does confift of a 
Body and SouL 

Sect. VIIL No Man proceeds from himfelf^ mr 
from his Parents, hit from another. 

Being come thus far, and knowing what he 
is, let a Sceptick, or in Atheifl, go a little farther 
with us, and endeavour to tind out how he came 
into this World, and .how he is here fupported. 

And that he may bring himfelf to confider the 
fame experimentally, let him examine himfelf, and 
fee, if it was in his Choice or Power to be here 
or not, whether he would choofe to be formed Sick 
or Healthy, Blind or Seeing, Streight or Crook- 
ed : To all which, without doubt, he will anfwcn 
that he would rather be form'd with the good 
Qualities. On the contrary, let him by his own Ex- 
perience enquire, whether he be not placed hicre 
without the leaft Ad or Concurrence of himfelf, 
and entirely without his own Knowledge, in the 
Condition wherein he finds himfelf, and wholly 
uncapable of beftowing on himfelf more or fcwct 
Advantages of Nature : Confequently then, he 
muft be convinced that he does not proceed from 
himfelf, but from another. 

But fuppoling it (hould be objeded by fome 
body (who being wavering and full of Doubts, 
and unwilling to confent td what has been here 
advanced, leaft he (hould be forced to acknow- 
ledge a G o d) that his Parents were, by way of 
Procreation, the firft Caufes of his Exiftence in 
this World ; which at firft fight carries fomething 
fpecious with it : yet if he will be pleafed to 
penetrate farther into the Matter, be cannot re- 
fufe believing, that his Parents, as well as others, 
owe their Beginning to that d?iirc of propagating 

th^ir 
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their Species, which is naturally implanted in all 
Creatures; without any Certainty atthe fame timej 
or thought of the Confequences of fuch an Aft. 
And milft he not, moreover, confefs, that none 
of 'em all ^<rere capable of knowing or faying 
whether it fliould be a Man or Woman, a deform-^ 
td dr Well-fhaped Child, that wasto be produced ? 
tea, after the Birth, does it clearly appear to ei-^ 
ther of the Parents, how the B6dy of fuch a Child' 
is framed With refpeft to its Veins, Nerves, Flefti, 
Bones,. Humours, and other Pafrts ? 

'No>ir if all this be brought to pafs without tfit 
Knowledge of the Parents ; if they be cntirdy 
ignorant of the Compofition or Strufture of their 
Child, how can he look upon them as the true 
Caui^ of his Being and Subhfting ? Can one juft- 
ly hold that Pcrfon for the Artificer, or the real 
Caufe of any Machine, who is forced to own 
that he does not know any thing of the Conftru- 
dfon, nor how it came to be fo made ? and yet 
more, who did not fo much as know even whe- 
ther it was made by him, tho* he did all that lay 
in his Power towards the ProduSion of it ? 

And fince he cannot judge that his Parents have 
contributed more to him than others do to theit 
Children, muft he n6t own that it follows from 
thence, that he is placed here entirely without his 
own Concurrence, and without being able to prove 
that his Parents are any thing elfe but unknowing, 
and confequently no true, but, at the moft, inftru- 
mental Caufes only of his Exiftence ? 

Moreover, to the end that we may obviate all 
Evafions, and demonftrate undeniably that he 
cann©t be produced by his Parents as true Caufes, 
let him recollefl:, that befides his Body there is 
a Soul of which he confifts, which has been al- 
ready fliewn to be entirely different from his 

^pdy. Nqw 4(U that (ould happen towards his 
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Produdion on the part of his Parents^ feems on- 
ly to have refped to his Body^ and confifts in 
nothing more than in the Communication of the 
Semen Corpareum, which like\yife has its Original 
from Food and Nouriihrnent^ and therefore, ac- 
cording to what has been proved above, is no- 
thing elfe but metamorphofed Earth and Water. 
Now this Earth and Water, or any thing clfc 
that proceeds from them, does neither Under- 
ftatid nor Think, and yet he himfelf does both ; 
for which Reafon he ought certainly to be' 
convinced, that he, as a Man, that is to fay, as 
an intelligent, rational, and thinking Creature, 
can by no means owe his Being to his Parents j 
and iince he cannot be the Caufe of himfelf neither, 
he muft therefore, as well as all his Fore&thers, 
have been brought into the World by fome other 
Being. 

I have here in the Beginning, that I might not 
feem to argue too acutely, paiTed over thofe mo- 
dem Obfervations, by which it is pretended, that 
the Humane Body draws its Origin from a 
Stamen or Fundamental Principle, in which the 
Members are rolled up as in a Clew or Ball of 
Thread; which afterwards, by the help of Nou- 
rifliment^ is filled up and unfolded to a Vifible 
Body. The Reafon is, becaufe the Proof which 
we have here in view, would ftill remain of the 
the fame Force. Firft, Since this Stamen^ how 
fmall foever it may be, whilft it continues un- 
folded, is neverthelefs a real Corporeal Subftance. 
Secondly J Becaufe it is not yet proved, thati this 
Stamen does not proceed from the Fluids of the 
Father or Mother, or of both, and therefore 
does likewife confift of difguifed Earth. T^irdfyy ' 
By what Caufe foever this Stamen is produced, it 
ciinnpt be, denied, that when it is quite unfolded 
into a Vifible Body, it is nev,erthelefs a Corporeal 

- "*' Sub- 
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Subfta&ce, and fo remains. Now that fuch a^ 
Subftance can Difcourfe or Think, no body that 
would pafs for a wife Man will rafbly affirm ; nor 
do I believe neither, that there was ever any one- 
found who would perfift in this Notion, That wc* 
ought to afcribe the true and real Caufe of the 
Formation of our own Stamen^ Hyn of any other 
Humane Body, to our own Knowledge, or to 
that of oar Parents. Whoever, therefore, does^ 
any thing ignorantly and unknowingly, cannot, as 
we have faid before, be confiderM any otherwifc 
than as the inftrumental, but by no means the. 
true Caufe of any Effeft : From whence it follows. 
That the Conclimon muft remain as it did; name- 
ly, that neither our Parents y nor v)e ourfehes, are the 
true Caufes ^f our Exifiing here. 

Sect. IX. That our Support is from Another. 

Now after the above-mention'd Difcoveries,' 
it may eafily be made appear to every Man, that 
as he is not placed here by his own Power, fo 
neither is he fupported by the fame : For if he 
were, he might at leaft provide Food and Nou- 
r jihment for himfelf : But can he make the Sun 
to rife, which caufes every Thing to fpring out 
of the Earth ? Can he bring down ^ Drop of 
Rain from Heaven, which renders the Ground foi 
fruitful, and which like wife muft ferve him for 
Drink ? Can he communicate an Exiftehce, and 
the neceflary Properties to one fingle Ear of Corn, 
or to the fmalleft Blade of Grafs, in order to feed 
himfelf, and thofe Creatures which he ufes for his 
Nouriihment? But to go yet farther, fuppofing 
he had Food in abundance, can he tell after what 
manner his Body is thereby fupported ? Or does 
he knoy/ where that which refreflies his Body re- 
mains^ as foon as it has paifed thro' his Stomach 
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and Bowels^ and boy/ his Food is turned into 
Siood and other Juice^^ and how they again arc 
converted into fuch different Farts^ ot which his 
^dy confifts ? So th^t here again, be can cod^ 
ciiude ao otherwifc, than that all this furpaifes his 
F4>wer^ and that it is not by himfelf, but by (bine 
^JBifit Bcipgj that he cxi&s and is upholden. 

SfiCT. X. ^d this other Beings either bunos^ or it 

ignorant of what be doeth. 

^ g w being thuj^ far aiTured from what has 
b$en iiXd, that a Man is not produced by himfdf 
aor by bis ParentS;^ but by fome other 9ei(igj 1^ 
which he. is likewi£e Supported ; I leave any one 
CO judge, whether he can live in a pei;fe& Traa- 
quility, without endeavouring to know what kind 
of Being it is, by which he i^ made and pre- 
fervM; fince I cannot think that he is fo infen- 
i^e, or fo little aflfeSed concerning thofe Things 
tl\at relate to his own Happinefs or Mifery, as 
not tp look upon this to be an Afiair of the ut- 
jclqA importance. 

if then h^ will endeavour with us to enquire 
into thefe Matters, he muft at leaft acknowledge 
for an undeniable Truth, that the Caufe by 
which he is here placed and fupported, does either 
k^ow and underftand its own Anions, or elfe is 
ef^rely ignorant of them ; that is, be muft either 
agree with the wifeft part of the World, that 
ther:e is a G o d i>y whom he is made and prefer v'd, 
who knows what be did, and what he daily does^ 
with refpeft to him ; or elfe he mujft endeavour 
to.perfwade himfdf, purfuant to thofe Principles 
of unhappy Atheifts, ( which have never yet been 
demonftrated) that he was brought into the 
World by a meer and ignorant Chance, or by a 
neceilary Confequence of the Laws of an un- 

i knowing 
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knowing Nature : One of thefe muft be un- 
doubtedly true. 

Sect. XL That our Maker and Preferver is fVife^ 

Mighty and Merciful. 

Now in order ferioufly, and without Paffioti 
or Prejudice, to confider fo important a Matter, 
Jmd to know which of thefe two Queftions ate 
to be received for Tnith; let him fuppofe, that 
he were to be brought into a Room, where he 
ftould fee feveral «Qocks and Watches that haire 
been adjufted with all the Skill and PerleAion the 
Artificer could exert, fo that they went very true 
and regular,* and then let him ask himfelf, whe- 
ther he thinks thofe Machines could acquire their 
Exiftence and Aptnefs to perform their feveral 
Fiindions, without the Concurrence of the Skill 
Imd Judgment of a Workman, and only by Caufes 
that were ignorant of the Effcfts they produced, 
fach as meer Chance, or neceffary Laws of Na- 
ture ? and whether he would not judge that any 
Man^ who (hould undertake to deduce fuch Con- 
clufions from his own Philofophy, were not quite 
out of his Senfes ? 

After having maturely confider*4 all this, 
kfhim proceed farther, and inftead of Qocks, 
let him caft his Eyes upon the Frame and Con- 
firuftion of his own Body, or upon that of Beafts, 
Birds, Fifhes, Plants, and other Wonders of Na- 
ture, and think, (ince a good Clock does un- 
doubtedly prove its Workman skilful, whether in 
each of thefe laft mentioned Things there does 
not appear an Art incomparably greater than that 
which fliews itfelf in the very beft Clocks? foraf- 
much as it is raoft certainly true, that the beft 
Artificer in the whole World, is not capable of 
producing even a Moufe or a Fly, a little Flower 
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or a Plant, tho' never fo finally in fuch a Pcif-i 
fedion as we fee them daily appearing. Let him 
therefore filently examine himfelf^ whether all 
his Acheiftical Arguments can bring him to en^ 
brace thefe miferable Notions for Truth ^ith 
Tranquility, and without a continual Remorfe 
of Confcieqce, viz,, that he who made his Body^ 
and all thefe Things^^ after fo wonderful a manner^ 
and out of fuch improper Matter as the Earth 
appears to be for fuch a Purpofe, Ihould be fo 
far void of \Vifdom and Underllanding, as not 
to know after what Manner, nor to what End, he 
had made the fame ? 

Now fince an unhappy Atheifl feems to be un- 
avoidably obliged by all thefe Things^ to acknow-: 
ledge that his Creator is wonderfully Wife ; fince, 
moreover, the Manner whereby he is preferv*d^ 
feems to convince him, that this his Preferver 
is not only Wife, but alfo Mighty and Merciful | 
having moft bountifully provided fuch a great 
Body as the Sun to give him Light ; the Air fur-^ 
rounding this whole Earth, ' for Refpiration ; fo 
great a quantity of Water, to aflwage his Thirft j 
mch a number of Plants and living Creatures, to 
fatisfy his Hunger, and to refrefh him ; and fo 
many other Things for other Ufes, without any 
Co-operation on his Part, and fuch wonderful 
Faculties for the Enjoyment of them all s Let 
him finally confider with himfelf, what he ought 
to exped, even in his own Judgment, from the 
juft Wrath of this his Maker and Preferver, in 
cafe he continues to deny his Wifdom, to defpifc 
his Power, and to be ungrateful for his Mercies j 
and in order to free himfelf from the Obligations 
he lies under to Providence for all thefe good 
Things, if he continues to afcribe them all en-^ 
tirely to infenfible and ignorant Caufes. 

Sect; 
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Sect/ XIL The Tranfition to t/je following Co»- 

iemf lotions. 

i CAN fcarc;c think it ppffiblc, that there fhould 
ftill be an Atheifl fo dcplorabiy obdurate, after 
having weighed all thefc things moft ferioufly by 
himfelf, as to dare to own, that the_Confideratioa 
thereof does not make him uneafie ; and in tafe 
there fliould be any that had fo far abandoned 
themfelves to their feducing Paffions, yet it is not 
.to be imagined, that all of 'em have fo greatly 
renounced their Reafon, as not to think it worth 
their while to pafs on with us to the Contempla- 
tion oj the JVorks of the great Creator in the follow- 
ing Difcourfes; or that among fo many Parti- 
culars and Wonders, which they will there meet 
With, there £hould not be one fingle one, fufE- 
cient tp make them fee their Error, and to give 
them a convincing Proof of a Deity (hining out 
fo brightly from thence. This J can fay experi- 
mentally, that by tlje Meditation chiefly of what 
has been here oflfer'd in thefe two firft Contem- 
plationsj an unhappy Perfon, whom I had for- 
merly often befought, while he was. in good 
Health, that he Would ferioufly v;^igh thef^ 
Things by himfelf, (and who, was wont> even 
till a few Weeks before his Deaths where-ever 
he could fpeak his Mind freely, to ridicule all 
fiich as acknowledged and ferved a God) was by 
Cf o D*s Grace brought over to better Thoughts, 
and to aConvi&ion of his Exidence^ as he con- 
teCfed to me with his own Mouth, in his laft 
llnefs. 
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Contemplation III. 

Of fame Particulars in the Mouth. 



\ 



Sect. I. Concemii^ the Teetb. 

TO begin then ; let us firft contemplate out 
own Body, and all the wonderful Struftnr6 
thereof ; which, tho* the moft part of our Food, 
as Bread, Flefh, Fifli,^c. confifts of folid Bodies^ 
cannot be nouriflhed by them fo long as they re- ' 
main fiichj and are not firft converted into Fluidsj 
wherefore a Means was requifitc to turn thefc 
folid Bodies into a liquid Matter, and even fuch 
as fliduld be proper to preferve and nfoiirifli us. 

For this Purpofe there are Teeth planted in our 
Mouths, of which thofe that ftandforemoft arc 
fliarp and cutting, in order to bite off a Part of 
that Food which is taken in, whofe femicircular 
Figure is wifely adapted to a juft Meafure of 
the Piece to be bitten, and fo as to be after wards' 
chewed ^ith the moft Conveniency, ase^ry one 
may experience who makes his Biting greatei: 
or fmaller. The fecond Sort are tjiofe that are 
called Dpg'Jeethy and thofe bre more pointed than 
cutting, and feem to be particularly deligned 
for fomething that is tougher and harder, and 
which cannot eafily be penetrated by the fdrmcr, 
in order to hold it faft, and fo to divide it ftota 
the other Part. 

Does there not appear a wife End in all this ? 
Why are not the following Teeth,which are called 
Grinders, of the fame Figure ? Why are they flat 

and 
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and broad^ and uneven with Cavities and Protu- 
berances, as if Nature intended, that what was 
bitten oft* by the foremoft, fhould be beaten fmall 
and ground by thefe latter, to which their Un- 
evennefs contributes ; as it is in forQe Mill- Stones 
that are made uneven on purpofe, in order to 
grind the better ? If this is done by Chance, >y hy 
don^t the Grinders ftand foremoft, and'the Fore- 
teeth in the inward Part of the Mouth, which 
would certainly render biting and chewing very 
uneafie? How happens it, that almoft all the 
other Bones are clad with a tender and fenfible 
Membrane, but the Teeth, (o far as they ilanj 
out of the Gums, with none; unlefs it were to 
avoid that Pain, which the Ufe of 'em in biting 
would occafion, by preiling upon fuch a Mem- 
brane ? 

Sect. II. Of the Enamel of the Teeth. 

Can any one fuppofe that it is without Wifdom 
' and Defign ( fince the naked Bone can rarely en<* 
dure the Air without Corruption, and the cover- 
ing it with a Membrane would be here ufelefs 
and inconvenient) that the Teeth are furrounded 
with a hard Subflance, which the Author of the 
SBftory of the Ftench Academy of Sciences^ for the 
Tear i^pj^, p. 48. calls the Enamel; wherewith 
they are, as it were, glazed round about, fo far 
as they are expofed to the open Air j and which 
as foon as they lofe, they rot and are Corrupted. 
In 'Tab. I. Fig. i. you may fee a Reprefentatioa 
thereof : The Line A C F H is that Part of the 
Gums out of which the Teeth appear ; A E C and 
^ G H are the Roots of the Teeth : The Parts 
ADCB and FLHII IJiew the Enamel or 
Glazing, which cohfifts of fmall Fibres running 
parallel to each other^ that joyn fomctimes at 

C 2 • ^v 
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the Top, but below are feparated from Mch 
other: This Enaniel covers the whole Tboih 
as far is it ftatids out of the Gums : M M are 
the little Holes through which the Nerves pafs 
into the Root of the Teeth of young People, but 
are clofed in Old, as in N N ; by which means 
this Part of the Nerves, which are othcrwifc 
in the Teeth^ is feparated from the remaining 
Nerves. 

The Bone of a Tooth is remarkably harder 
than all other Bones, and is therefore thought by 
fome to be of a petrified Subflance, to the End 
th^t it might not become ufelefs by Attrition. 
And whereas other Bones ceafe growmg after a 
Certain Age^ the Teeth^ or at leaft their Enamel^ 
increafcs even to old Age, in order to make good 
the continual wearing of ^em : this appears when 
we lofe a Tooth out of one of the Jaw-l^Snes, 
that which is oppofite to it in the other, be- 
coming oftentimes longer than thofe which are 
next to it. 

Sect. III. Of the Li fs. 

T o fay no more of other Ufes of the Teeth, 
with refpedt to the Beauty of the Countenance, 
and particularly for Speech, which by their means 
becomes intelligible, eafie and diflinft : Who can 
con/ider the Strudure of the Lips without Afloniib- 
ment, and their Motion in fuch various Manners? 
The Opening of them for the Reception of Food ; 
the Clofing loH them again to prevent the fame 
Food, whilfl it is chewed, from falling out of the 
Mouth ; the Ufe of 'em in Humane Speech ; by 
thefe the Children fuck their Mother; and thefe, 
together with the Tongue and Checks, are ufefui 
in chewing the Food, which not being able to 
remain under the Jaws and Teeth, is by them, at 

every 
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f very turn» brought back again^ till it becomes 
imall, and fufficicntly moiftened by the Spittle* 

S B c T . I V. Of the Glands of the Mouth. 

I s it not likewife by a wife Contrivance, and 
not by meet Chance> that there arc in the Mouth 
ib many Glands or Fountains of Spittkf Since if 
the Food (hould remain dry, it qould not be 
fMraUowed dpwn, but with a great deal of Trou- 
ble ; whereas the Moifture that proceeds from 
them by innumerable Orifices^ is mingled with 
Food whilll it is chewed ; and this Liquor, or 
Moifiurfs, is brought thither by long Veflels^ and 
idiftant Glands^ not only to the aforefaid End, 
but ('which is more) to give an Occafion for the 
more eafie converting the folid Food, wherewith 
it is mixed in the Mouth, into a nutritious liquid 
Subftance in the Stomach. We (hail not here 
mention the Property of Spittle y in caudng many 
Things to ferment, or other Qualities, which may 
be found in the Writings of thofe who have en- 
quired into ithem, becaufe we will not dwell too 
long upon this Slilbje&. 

. . . ■ . • 

S B c T. V. Of thi7of^He^ 

B £ F o R E we take our Leave of the Mputh, { 
cannot forbear obferving fomething more therein » 
which every one that fees the Eflfeds of it, muft 
needs be aftonifhed at j this is the wonder&i 
Stru&ure of the Tongue : And here I would freely 
ask all the Artificers in the World, whether any 
of them could have invented fuch a Machine^ 
which having neither Bones nor Joynts, can pro* 
duce fuch an innumerable Variety of Motions ; 
fomitimes making itfelf long and thin» at other 
times Sum V^d, (i\iQk ; and in a Minute ftirring 
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and turning itfelf after fo many particular Wlysr, 
that one can fcarce fancy any kind of Motion of 
which it is not fufceptible ? 

Can any body think that there is neither Un- 
derflanding nor Wifdom made ufeof here by Him 
who has formed fuch a wonderful Body, only by 
the knitting together of fome Mufcular Fibfes^ 
(if we except fome Glands, the Ufe of which i$ 
to moiften it, as it becomes dry) and fix it in k 
Place where all thefe Motions may have their 
Ufe? 

Let the moil obdurate and deplorable Atheifl: 
confider with himfelf, whether there is the leaft 
Shadow or Appearance of Truth for his afcri- 
bingthis to meer Chance, or to natwal Laws 
working neceflarily, and without any wife Deter- 
mination. 

This Tongue lies in the Mouth, where the 
Sound that comes out of the Wind-pipe pstSis 
thro'j and which, by the Motion of the Toftgife, 
becomes diftinft ; and fo forming all Speeches 
and Languages, produces this great Wonder^ 
that a Man, by the Motion of fuch an Infttu^ 
ment, can communicate the Thoughts of hit 
Soul to another ,• whereas, if it were otherwifc 
placed, or if it vtttc not of. fuch a Texture and 
Property, the whole World would be brought 
into Confufion : This may be Obfcrv'd in thofe, 
who by Deafnefs or other Accidents h^ve tht 
Misfortune of nOt being able to ufe thljir Tdngue: 
How great is the Trouble ftiid Difficulry they 
find in exprefling their Thoughts to other Men f 
In (hort, every one may iaffly teprefent to hifnfelf 
what a Diforder it would be, fuppofing Sill Meft 
dumb, if we were obliged to make ufe of other 
Signs and Tokens, in order to carry on any Com- 
merce or other Bufinefs With ofte art^ber,* not to 
mention the Prejudice wMch the teaching 6f alt 

" ' ^ ^ Sciences, 
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Sciences^ and in a manner every thing that pafTes 
among Mep» wofxld fufter thereby. 

The Tongue does alfo lie upon that Piace, 
thro^ which the Meat and Drink palTes ; and be- 
fides its other Facukies, is a principal Inftrumcnt 
of Tafte. If it had not this Property, how many 
People would eat without any Pieaiure or Satil^ 
fadion > Nay, (o neceiTary a Work would be ve- 
ry tedious and irkfome to many. 

Can any one again perfwade himfelf ' that he 
is not beholden to the Wifdom and Goodnefs 
pf his Cceator, who has placed this Tongue in 
the Mouth, and endow'd it with all ihefe Proper- 
des? Could any Man ever (bow in the very 
beft Machine |Of Humane Ini^ention, fo many 
Wonders in the Strudure thereof, fo much Wif- 
dom in the Diipoiition of the Parts, fo many 
Advantages in the Ufe of it } And can all dis- 
cover the Hand of a wife Artificer in the For- 
mation <^ a much meaner Inftrument? How 
miferably blind are fuch Men, who cannot fee 
in this wonderful and amazing Strufture of the 
Tongue, a Wife, PQwerftil and Gracious Crea- 
tor^ and ftill prefumc to affirm that all this 
comes to pafs by Chance, at leaft without Knowr 
ledge? 

Not to mention here exprefly that Service and 
Ufe of the Tongue which prcferves all Men alive, 
viz.. by tbrufling thp Food, after it has been 
chewed in the Mouth, down the Throat ; with- 
out which we fiiould not be able to fwallow at 
^1, or at leaft but with great Difficulty ; the In- 
conveniencies of which, all fuch as have loft this 
Faculty by Swellings in thofe farts, are very 
fenQble of* 
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Sect. VI. Of the Throat. 

Now if we pafs on to the Throat, whither 
the Food leads us from the Mouth and Tongue ; 
and if we cpnfider the Strufture thereofj can any 
one imagine that it was fo contrived without ^ny 
Wifdom, that the Orifice, or Opening of the 
Throat, is dilated by three Pair of di^er^nt 
Mufcles, (kcTab. I. tig. 2. B B, C C, D D,) like 
a Bag by fix Hands, to the End that the Fpod^ 
wliich the Tongue drives thitherwards, may be 
{wallowed, and defcend without any Trouble ; 
being drawn up fo much higher backwards, by 
the Mufcles D D, that the Food paiSng over the 
lower JBrim thereof, and ftriking againu the hin- 
der Part, fliould not fail to find the right En- 
trance of the Throat, which being coippoied of 
a moift Membrane, would clofe together, or at 
leaft hinder the fwallowipg, if thofe Mufcles 
were not placed there. 

Sect. VII. Of the mnd^pipe. 

But herein appears yet more fenfibly the De- 
fign and Wifdom of the Great Artificer, in orderr 
ing the Food to paf^ over the Orifice of the 
Wind-pipe as it goes to the Throat : For if any 
thing falls into the Wind-pipe (which People 
commonly call going the wrong Way) every one 
knows what Diforder it occafions in them, fo 
great fometimes as to. put them in dang^ of 
choaking ; wherefore it. is abfolutcly neceflary, i^ 
we would eat with Eafe, and preferve oyr Life 
at the fame time, that the' Wind-pipe, Ot the 
Mouth of it, fiiould be clofed when we fwallow, 
and then immediately openM again in order to 
draw our Breath : l^ow can any body be fo dull 

as 
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fis not to obferve this determinate End and Defign 
pf our Wife and Merciful Creator ! Let him only 
take the Trouble of viewing the upper Part of 
the Wind-pipe of a Sheep or a Calf, where he 
will fee mgre plainly than can be fliewn him here 
by a Figure, that there lies a Cartilage, called the 
Epiglottic which being prefled down by the Food, 
when 'tis fwallowed, covers the Orifice of the 
Wind-pipe lying undet it, by which means the 
Food paffing over it, as if it were a Bridge made 
, for that Purpofe, in its Way to the Throat, is 
prevented from falling into the Wind-pipe, whicH 
would often occafion coughing, fltaining, and 
other greater Inconveniencies. 

Now if this Cartilage Ihould remain lying thus 
upon the Orifice of the Wind-pipe, the Breath 
WQulid be ftopt, and the living Creature imme- 
diately fu£Focated. Do we not here again dif- 
cover a wife Defign, that this Epigloui is fo 
contrivM, as to rife up like a Spring that has been 
preffed down, or as fome fay, drawn up by Muf* 
cular Fibres after the Food has pafled over it ? 
By which means the PaiTage of the Breath is 
immediately opened after fwallowing, in cafe the 
Elaftical Force of the faid Epiglot$i Ihould be 
weaken^ by too much Ufe. 

Sect. VIIL CoirviEi ions from what has been faid above. 

N o w let a Man confider all thefe things to- 
gether, as they appear in fo fmall a Place as 
the Cavity of the Mouth, and fee whether he 
can flill fuppofe that all of them, fo manifold 
in Number, fo neceffary to our Life and Well- 
being, could havQ met together in fuch a narrow 
Circumference, without any Defign of the Maker, 
and by meer Chance or ignorant Caufes ? Can he 
not dearly ^ifcover therein a Wifdom, Power and 

GoodtvcCs^ 



^4 The Religious Fhilofopber. 

Goodncfs, which contrived all this, in order to 
fupport this Part of the Humane Body, and to 
preferve it from fudden Death by Suffocation or 
Strangling ? And let any one fay, if he can, that 
in a Place not above a Span long, where fo many 
Difpofitions of fo many different things^ for the 
attaining fuch weighty Purpofesdo appear; that 
all this is brought about, by Caufes ignorant of 
their own Work. 

Sect, IX. About Sucki^, and of Places from which 

the Air is exhaufted. 

Before we conclude this Difcourfe, I muft 
add (bmething, which as often as I confider it, 
does every time excite in me a new Aftbuifiiment. 

All the Learned World knows the juft Praifes 
that have been given to the famous Terriattiy 
GueriCy BtfyUy ana others, who were the firft In- 
^nters of the Art of producing a Vacuumy or 
Place void of Air, by the fubfiding or (inking of 
Quick-filver, or othetwife by Air-Pumps, where- 
by fo many Secrets of Nature have been difco- 
ver'd. And can we fee without (landing amazed 
at the All-comprehending Wifdom of our Great 
Creator, who has prepai^d and fitted the 
Mouth of all Men for an Inftrument to produce 
the iame Effed i The Adion which is galled 
Suchingj is a plain Demonftration thereof, ^n^ i$ 
performed by putting the Tongue and Lips to- 
gether, or otherwife, only by leaving a little 
Cavity between them firft open, and afterwards 
drawing the Tongue backwards, which makes a 
Hollownefs that was not there before between 
the Tongue and Lips, and confequently empties 
it of Air • or otherwife, by drawing the Tongue 
back, makes the Cavity that was there laiger, 
giving the Air that v/as in the Place more room, 

and 
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and fo IdTens the PrefTure and Refiftance of it in 
that Place ; by which means the Liquor ( into 
which one End of a Pipe is put^ and the other 
into the Cavity of the Mouth, which has been 
emptied of its Air) being prefled by the External 
Air, and finding in the Mouth little or no Re* 
fiftance, i$ forced up thither. The fame E£fed is 
feen ih the Sucking up of Smoak by thofe that 
take Tobacco. 

S E c T- X. Sucking, 0S ferfcrmed by Children. 

But that which ought robe not only iurpri** 
fing, bat aftonifbing to every body, is, chat chi^ 
fo artful a manner of producinjg z Vacuum is per- 
formed by Children' newly born, and even by all 
the inoft irrational Creatures, which, by Sucking 
their Dattis as foon as they come into the World, 
are already taught to begin to fupport their owft 
hrrts. Cafi thefe know that the Air has an ex- 
panfive Faculty > That it preffes all things with 
fo great a Weight ? That to ^canfe the Milk to 
come cut of the Breaft with fuch a Pretfure, there 
fnuft be a Vacuum^ Or Place void of Air, toade 
before the Orifices of the Nipples ? That thifc 
Place ttiuft be To ddfed on all Sides, tnat tho' the 
Air, in order to Refpiration, paffing thro' the 
Noftrils, can indnuate itfelf by the fmalleft Open- 
ing, yet it muft be prevented from coming into 
"^bis Vacuum I for in fuch a cafe the Socking, or 
the flowing of the MiHc, would ceafe; all whidh 
things miS: be wellobferv'd by fuch as make 
Inftruments proper for Sucking, as they are ex- 
4dly followed by Nature ; which teaches igno- 
rant Children, and *ven brute Beafts, to form this 
turious Machine, tttd to ufe it according to thfe 
llri£t€ft Kules «f Art* 
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SecV. XI. Convi£iions from the firegoing Objkr^ 

vat ions. 

N o w let the unhappy Patrons of the defpcr^t^ 
Sentiments of ^n Epicurns and Lucretius fe^iou^y 
COdiider theCe things with us, and feQ whether 
their Fuxvjamental Principle can obtain here, a/i>^ 
that all things are produced without a certain End 
or Defign of the Creator, and that Men only find- 
ing 'em To prepared to their hands, do make their 
Ule of them. Is it to be believed that this can 
happen with Children, and all other Creatures, 
as Toon as they are born, which do not fa much 
as know, that there is fuch a thing as AJt> much 
lefs how to. apply it to this Purpofe? Can ^y 
Man, endo.w'd with Reafon, think that the dul- 
Jbft and moft ignorant of all living Creatures are 
immediately capable to apply fuch a Machine to 
its right : Ufe ? Whereas Men of the greateft 
Learning and Underftanding will readily own 
faow difficult it is at firft ^or them to underftand 
and ufe the fame rightly ; every one can witnefs 
this the firft time he takes an Air-pump into his 
hand. 

And to give a convincing Proof that the Inilrur 
ments made ufe of for Children and young Crea* 
tures in Sucking, are produced by infinite Wifdom 
for that Purpofe, we need only enquire into the 
wonderful Strudure of the Mufclesof the Lips and 
Tongue, and the fleflily Fibres of which they arc 
compofed, and which are fo well defcrib'd by all 
skilful Anatomifts. If we would allow Reafon 
to take place, we fhould be fufficiently fatisfied 
by this finglelnftance; that, becaufe that Paffagc 
is ftopt in Sucking, which upon other occafions is 
|>repared for the Air, the adorable Creaton^ and 

great 
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great Prcfcrycr of all things .living,^ hiwTo difpa- 
fed the Noftrils^ that they may fetyc fpr breathing^ 
during the Action of Sucking; andib (his great 
Work» fo neceflary to new- bom Creatures^ might 
not be obflru£ked at every turn. A Proo( of diis 
is feen in ^Jurfes^ who^ when they have a mind 
that the Child fhould leave off Sucking, flop their ^ 
Kofe with their Finger, by which means their 
breathing that way ,bf ing hindred, they immedir 
ately quit the Breaft, that they may draw in the 
Air by their Mouths. 

How deJfperately blind muft he be, who In all 
this does not obferve the Wifdom of his Creator} 
that has after to wonderful a manner cbntriv'dr 
this fi) great and fo nece£(ary a Work, whereby 
all living Creatures are, as foon as born, pre- 
ferv'd from perifhing for lack of Food, even then 
when the Nature of SuBion was unknown to 
Mankind ? For it is plain, beyond all need of 
Proof, that none of the old Philofophers ( as far 
as appears by their Writings) knew any thing of 
the matter, till that in the lail Century the Pro- 
perties of the Air were difcovered. 

Since it is not conceivable . how any one can 
have a jufi Notion of the Nature of SuStm, 
without owning at the fame time the amazing 
Wifdom of him who (to fay nothing of Womens 
Breads) has adapted the Moudis of Children to 
perform a Work of fa much Art ; could any 
Man likewife behold a Machine formed for ma-« 
king a Vacuum^ or for exhaufting Air, not com- 
posed of any folid Matter, fuch as Brafs^ Iron 
or Gla(s, (of which Air-pumps and Barometers 
are ufually made) but only of flabby Membranes, 
and flexible Fibres )oynM together, fuch as the 
Mnfdesare made of; I fay, could any one fee 
thefe Wonders performed by fuch Inflruments, 

and 
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and imagine them to be TormM without any Skill 
in MechaMicht by mecr Chance, at leaft without 
Wifdom or Defign ? 

Let the moft obdurate Atheift, even the' he 
were a great Mathematiciaij, fet about a Work 
of the like Nature, and try whether with all the 
Skill he is Mafter of, he can produce fo compleat 
a. Machine out of fuch unapt Matter -, and if he 
could frame one, even after ^ much more imper- 
fcA manner, woidd lie not think that fuch an 
Invention ought to procure him the Praifes of 
ilie greateft Mechanifts ? And can he then think 
bimielf Jufi or ReafooaUe, to refbfe tfaofe Praifes 
to that Glorious Creator, who has placed and 
fixed fuch a Machine in the Mouths of idl Mea, 
iuid of many other Animals ! 




C ON- 



Tloe Religious Philofopber. 39 



^ 







Contemplation IV. 

Of the Throaty Stomachy and Bowels. 
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SeCiT. I. Concerning the Throat. 

LET us now go on, ahd contemplate the Stm- 
dure and Funftion df the Throat^ as it ex- 
tends itfelf from the Month to the Stomach. 

The Food being fufficiently chewed in the 
Mouth, and being conveyed in the manner as has 
been before defcribed, into the Throat, thto' the 
Orifice or Opening thereof, (Tab.l. Fig. 2- E) if it 
were to defcend by its Weight only, it would re- 
quire a great deal of Time to pafs into the Stomach 
tnro' this Tube, becaufe of its being ihembranous 
and moift, fo that the Parts of it would ftick toge- 
ther ,• efpecially, if any Piece of Food, by its Large- 
nefs and Solidity, fhould extend the Throat in its 
Defcent, and thereby contraft thofe Parts that are 
above and below the faid Food : To fay nothing 
of the Throat of Beafts, which lies horizontally, 
or even afcends when they feed upon the Ground; 
in fdch a cafe, I fay, that which is fwallowed 
would not be able to proceed into the Stomach. 

Now, to prevent all thefc Inconveniencies, it 
has pleafed the Gracious Creator to place there 
a Mufcle, A A, ( which is here reprefented, aSt 
thro*, and is by fome taken for two) the Fibres of 
which encompaffing the Throat, and contrafting 
themfelves, do thereby fqueeze it, and fo force the 
"Food to defcend j for whatever the Caufe be, it is 
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experimentally true, that all the Mufcles of the 
Body operate, by contrafting or fliortning their 
Fibres. 

Sect. II. 7he Strait and Circular titnres of the 

Throat, 

C A N we further confider the wonderful Order 
in which this Tube is franGied, without acknow- 
ledging a Wifdom therein that intended the Pro- 
trufion of the Food into the Stomach ! Since the 
outward Membrane £ being taken off and laid 
afide at a (which is to be underftood in all thofe 
Places where you meet with the Letter a in this 
Figure) the Mufcular Fibres F flicw themfelve^, 
defcending perpendicularly, or lengthwife, ac- 
cording to the whole Extenfion of the Throat ; 
havinjg others under them, as inG, which encom- 
paCs the Throat like Rings Or Circles : Let us now 
imagine, that thefe two Sorts of Fibres, iz/zm 
thofe that run lengthwife at F, and the Circular 
at G, were contrafted ; we fliould then perceive 
that thefe laft Circular Fibres, fliortening them- 
felves behind and above the Part where the Food 
lies> protrude the fame downwards, after the fSmc 
manner as the Women that make Saufages are 
wont to do, by fqueezing the Matter with their 
Hand, in order to make the fame go forward into 
the Bag or Gut that is to contain it ; whilft in the 
mean time, the long Fibres, by fliortenini; them- 
felves like wife, do widen the Place thro' which 
the Food is to pafs, to the End it may be the 
more eafily thruft down by the Contraftion of the 
Circular Fibres. 

Kow that this Motion and Progreifipn of the 
Food towards the Stomach is performed by fuch 
a kind of Force, and- not by its own Weight, is 
plain by Childrcns fwallovyang their Viftuals into 

the 
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S* e Stomach upwards when they ftand upon their, 
C3,ds : tJpon which Account every one of us is 
mbll iiighly obliged to the Goodnefs of our Crea- 
tor ; b'ecaufe^ptherwife no body could take in toy 
Food in the Poidure of lying down ; which hovr 
exceeding inconvenient it would be to fick and 
diftemperM People^ is not neceflfary to be farthec 
defciibed; 

^ECt. Ill, Of other Tunkks or Coats of tf>e 

Throat. 

One thing further feemed rcquifite towards 
rendering tlie Paffage of the Food yet; more eafy,^ 
•z;/iu l*hat the l^ube aix)ve-men.tion'd, for the 
better perfotnung its Fundion^ ihould be kept 
confiantly moift ; forafmuch as the Food beinj 
ifometimes dry, its Motion and Defcent woub 
be perform^ more Howly and with greater 
Trouble. 

Can we therefore difcover no Wifdom herein • 
that in order tQ produce fuch an Effeft, . the faid 
Throat has a Tunicle full of Blpod-Velfels^ that 
is of Veins and Arteries, (See Tat I. Fig. 2. ti.} 
and yet another under that 4it I, which is called 
the GlanJuUus Tunick^ be^aufe it is full of little 
Glands, from whence a Liquor is feparated from 
the ArterleSjj which renders the under-lying K^ 
cM^d the Nervous Coat, imooth and flippery^ 
ttiat it may be fit for the faid Ufes ? It oughc 
likewife to be obfervcd . hete, that thefc Giandi 
in this Coat or Tunicle arc placed cxaftly be- 
tween flelhy ,f ibires for this Reafori, that there- 
by they may be n^ore or lefs preffed, in order td 
4difcharge their Moifture according as there i^ 
4pcca(ion ; for which Caufq likewife, this laff 

Sunicle is enduc^d with a foft.Wpoiinefs,bn the 
(ide, wnicfa in fbnie meafurc is able to fiop and 



42 The Religious Pbilofopber. • 

hinder the Moiflure from paffing away till it has 
perfomcd its Funftion of making the Parts Qip-^ 
pery ; when there is too little of this Moifturc, 
and the Throat is too dry, that which we call 
Thirft, fcems to be produced, which is a natural 

Warning that Moiflure is there wanted. 

* 

Sect. IV. Convi£iions from the foregoing Obfervations. 

No w can any one imagine, that all this won- 
derful Strudure of the Parts of the Throat is pro- 
duced by Chance, without any View or Refpeft 
to the Order and Ufes for which they ate de- 
figned ! which befides thofc artful Inftruments for 
forcing the Food to defcend into the Stomachy 
befides the Veins that feed it, and by the Moi- 
fture which is feparated in the Glands, contri- 
bute to make it fmooth, haslikewife in itfelf the . 
Property of warning us when we ought to moiftea 
it, at fuch Times as its own natural Juices are 
not fufficient to perform the fame, by reafon of 
the DryncTs of the Food, or other Accidents ; 
And if any Body does perfift in affirming that all 
this is owing to Chance, why fliould he be afhamed 
to fay, that a Spout or Pipe, by which the Rain- 
water is conveyed from the Top of a Houfe into 
a Ciftem (which in comparifon of the Strufture of 
the Throat, has nothing of Skill in it) was pro- 
duced in that Place by a meet Accident, and with- 
out any End or Defign ? 

S E c T. V. Of the Stomach. 

Now in cafe the Stomach DCDT, (Ti^.I. 
Fig. 3.) were as narrow as the Throat E A, or as 
the Inteftines G H H 1 1, both which make one 
and the fame continued Tube with the Stomach, 
and that the Food fliould pais thro' all of them 

with 



with equal Force and Swiftnefv it would tiot be 
p«ffible that che fkAefgoiUd* be r^litiy prepared^ 
or, as they call ir, macerated add Converted from 
t folid Body into a fluid Matter proper Cor >}ou- 
riiBaient: ' 

. And hert again do we not ice pUun Footfteps 
of a wife End in contriving the Stomach to be fo 
n^ucti larger and hoUower, in order to contain 
at once all die ii^eai; and Drink that i$ fent dowi^ 
into it?., ana Sefixies of fuch a StruAure^ as not to 
fli^r the fame to pafs too foon thro' it^ as it; 
happens-, in all the other Parts of this great an4 
kmgTube ? . 

\ XJ^iis w« kt that the f oocf dfcfccnding from 
E:^.into the Stomach j6, is hindered from pro* 
ceeding. further^ by Reafon that the es^treqae Par( 
5^t;]^d of the Stomach Q b]^ which the I'ood is 
to be difcharged, is fo much higher tUip the Belly 
of it ini whkhit lies ; whereby jt is obliged to re*^ 
m;Ma ,'t^^re for a whili^,. in order to be turned into 
a &ri of Pap^, whicli the Anatomifts cp\l ChyJm or 
jtii5iw»^. ; of as fomc will have it, till> the Qiiin- 
tefc^ce- thereof Be extradcd. 
''.And; what t cannot pafs ;pver Jie^ without a 
J5fotc of Admiration is, I'liat a(!cordingf ,to the 
Obfervationsof that great Anatomift ^rAg'^n, the 
difcharging Part G is. not^aifed up to that beighth, 
but juft at the Time when the Stomach is full and 
extended, and fp i$ capaUe of hindering the Food 
fix)m paffing top Aviftly thro* it ; whereas other- 
wife when the Stomach is empty, it finks down 
much lower. Can any one fee this without dif- 
covering the Defign of the Grea,t Creator, to con- 
tinue the Food a fufficient Time in the Stomach 1 
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Sect. VI. The Juices of the Stomachy andcOncemU^ 

the Mufcular Valve. 

Now whether the Confumption of the I^ood 
happens after one or the other Manner, it was vXr 
ceflary in both Cafes, that there (hould be more 
Moifture mixed with it in the Stomach, in ordet 
to put it into a Fermentation, or otherwifc to 
convert into that fluid Matter called Chjk. 
, Can it now be thought, that meer Chance (>ro- 
duced fuch a vaft Number of Arteries in the Sto-. 
mach as you may fee at D D, J i ; and fuch a won- 
derful Number likewife of Nerves, (preading like 
fo many Branches out of £ and F,' which convey 
into it fuch a Moifture and Netvous Juice by the 
Glands that are placed on purpofe, that together 
with the Spittle which is mixed wi|:h the Food 
in Chewing, they may make a new Liquor propet 
for the Attrition or Breaking of the Food ; and 
to the End that it may remain long enough there- 
in, the extreme Part of the Stomach B {Tab. L 
Pig* 4*) IS ^ut ujp with a Mufcle that encom- 
paffes and contra&s the fame, and which there^ 
fore cannot be opened but with a greater Force or 
Preffure? 

Sect. VII. The Pibres of the Stmach. 

The Food having remained fome Hours in the 
Stomach, in order to its Change, muft afterwards 
purfue its way for the Nourifliment of the whole 
Body : Can any one then think that it happens 
without the cfpccial Wifdomof God, that every 
Thing is found in the Stomach adapted in the 
belt manner to promote this Purpofe ? 

i 

I- By 
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1. By the infenfibly oblique Afcenfion from the 
Bottom of the Stomach to the Paflage C (Tab. I. ' 
F'i.- 3-) i" order to difcharge the fame: Whereas 
if this laft Orifice was of the fame Structure as ^ 
that at A, thro' which the Food pafles into the J 
Stomach, it is plain that the Difcharge thereof ' 
could not be performed but with very great 
Trouble. 

2. Add to this, that the external Fibres of the 
Stomach are extended lengchwife in it, and be- 
ing (horten'd in their Operation, they likewifa 
render the Stomach fo much (hortet ; and in or- ' 
dcr CO exert thcrafelvcs with greater Strength ac ' 
both the Orifices A and C, as alfo at the Botton^ ' 
of the Stomach, they become mufculous. 1 

3. Moreover {Tab. I. Fig. 4.) other itrongee 
Fibres D encompafs the Stomach annuUrly, and ^ 
crofe the former, which being drawn together, 
make the Stomach nartower. i 

4. Under thefe there lie yet another Row of 
Fibres (7a£. I. Fig. j.) which run obliquely Ap \ 
extending themfelves from the uppermoft Part o£ | 
the Stomach to the Bottom thereof, drawing ■ 
obliquely the End M towards the Beginning N. - ] 

Now let anyone fuppofe, that he held this J 
Stomach CTfuil of a fluid Matter in his Handel 
and that it was to cratinue in the fame Pofitioni ] 
in relation to the Heighth of its lower End C: 
Could he poflibly invent a. better Way to dif-t'l 
charge the (aid Matter by the Orifice C, as firft bjp h 
doling the Orifice A, and afterwards contraftinaS 
the Stomach, by pinching it together lengthwilo. .j 
from C to A ; by which means the inclofed Mat- 
ter being thruft againft the Left end of the Sto- 
mach T, muft neceflarily be forced out at the, j 
Right end where the Orifice C is ? 
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Now h(^w particularly fiervice^ble theArpng 
Mufcular Fibres B (Tab, l- -F* 5-) are thereto 
is pUin^ yfryi^ becaufe they en^mpaifing tii^e Le^ 
Orifice of; the Scom»ch I, do (hut the fame cx^ 
a&ly at the Time when tb^ Food i$ thruft out at 
the other Orifice K, to the Ead that tJbfi> Chyle 
may not l>e driven bacl( ag|^n into the Thrc»t 
thro* the Orifice I P. Secondly j Becaufe thefc 1S%t 
bres B running l^ngthwi^e^ are inferred in the 
right Pa^ag^ : of rhe Stomach K,. which when 
they become fhottex% they draw towards them** 
feives, and by this on^ Action do at thciam^ timo 
contrad: qr fiiorten the Stomach from; M to Nf 
and whilii they Ihut one. Orifice I» they do 19 
fome manner dilate the other K ; infomucb that 
it is impoflUrie, wb^a all ' thde Fibres are con- 
tra&ed and pertbrm the& Fun&ion^ but that 
the Chyle itiQuld be protruded by the Ori? 
fice K K. . 

. Ho^. comes it to pafs pow^ if all thi$ be done 
by Chance> that thefe Fibres of the Stomach run»' 
or are extended fo differently from thofe of the 
Throat, ajid thofe of the Bowel^,- which ihall bo 
accounted for hereafter ? And whence comes it, 
that each of them is adapted, in the moft proper 
manner, to its right Ufe,: and the Fundions that 
are required of it ? Can the. wonderful Struftura 
of the Fibres be deemed accidental I Why don^t. 
they fay the fame of the Preparation of the Ropes 
that are ufed in the drawing up of a * Rannmr^ 
in which, comparativdy, there i%' very little 
Art ? • • • ■ 



^ An Engine ufej in driving Files or'S^kcs into the 
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Sect. VIII. The Mucilage or Slime of the Stomach. 

B B s I D £ s all this, there is often a Neceffity in 
fomc Perfons^ for an Acid Matter to compleat 
the DifToiutioa of fome kinds of Food -, of which 
Katwc are alfo feveral Medicines, fuch as Vinegar, 
Vcijuice, Lemon-Liquor^ Muftard, Pepper-Root, 
and alasoft all Spices, all Salts, as well the Com- 
mon as Volatile, and others, which are all Acid, 
and neverthelefs very necelTary on fome occaiions. 
Now, forafmuch as the Stomach is membranous^ 
and the Membranes thereof extreamly fenfible, 
there was danger, that by fuch fharp Matters ic 
might either be a£eded with Pain, or elfe irrita- 
ted to Vomiting or other irregular Motions. Caa 
we therefore here, without Thankfulnefs and A- 
fionilhment too, obferve, how it has pleafed our^ 
Gracious Creator, with great Wifdom to provide 
againft the fame, by cloathing the innermoft P^rt 
of the Stomach and Bowels with a thick and 
tough Slime, (whereby they are defended from 
the Corrofion of thofe {harp Matters) which is 
ftopt there, and adheres to Imall Fibres, that fland 
fireight up on the fides of the Stomachy like the 
Silk Thread in Velvet, to prevent the faid Slime 
from being carried away immediately by the Food 
that paiTes thro' the Stomach 1 

Can any body now, confidenng what has been 
here faid about the Stomach, (tho^ for Brevity fake 
I have defignedly omitted feveral remarkable Cir- 
cumftances) remain unconvinced that it was a 
Great Creator who, in order to difplay his Wif- 
dom and Goodnefs to Mankind, has produced 
all this in fuch a beautiful Order ! And can he, 
without Scruple, afcribe this whole Stru&ure to 
ignorant Caufes ! the rather, becaufe any one of 
tfaefe Circumftances failing, very difmal Confe- 

D 4 c^uctvccs^ 
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guences^ and even Death icfelf^ would 
pmes follow. ^ / .. 

Sect. IX. ■ Oj Hunger. 

T o fay nothing more about the Stomachy which 
feems plainly to prove the Def^gn oi Hiifir -chat 
made it; are we not particularly oblised K> rarum 
him our Thanks for having been pleated^ o?er and 
above^ to add to the Strudure of the Stomacbj 
(>e(ides To many other neccffary Ufes^ the follow-* 
ing Property i njix,. Hunger -y by feeling which, wc 
are acquainted, that we ftand in need'of new Food 
and Rcfreihment, of which, without ftich a Warn- 
ing, we ilbould not be fenfible oftentimes, till we 
become weak and faint, and unfit for^Bu&iefs 
ibr want of the fame. 

He muft be miferably blind who cannot diico- 
yet a Wife and Gracious Maimer ofaUthefe things; 
or that can perfwade himfelf, that their skilful 
Strudure, and fo many Cotiveniencies and regular 
and well adapted Ufes, can be produced by xneer 
CliAoce or irrational Caufes. 

S E c T. X. J%e Ufes of theGutsi 

Let us now pafe on with the Food to the Bowel* 
pr Gmu ; to know the Gonftruftion of which, you 
|nay confider the Tube(7Vi^.I. F/jg. 2.) r^prefenting 
the Gullet and the Stoniach as Parts X^f the Bowels 
to which they are ahnexM,fince theMembranes and 
^ui)icks't;}iereof are for the moft part analogous 
with thofe of the Guts, and fo are its Motions too, 
by which theMatter contain^ therein is protruded;' 
for which rcafpn wc fliall not repeat the fame here* 
■ This Tuf^c has the following great \J(csi(Fig.i.) 
Firj^y that it fcjparatcs that which is proper for 
NouKDiment from the unneceffary Parts, convey- 

ing 
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iagittb the Vena LaSie^y pr Milky Veins i S$condly^ 
that it carries the Remainder of the Food to the lur 
ufttttwn ReShim, in ordg: to be there difcharged. 

Kow to fpeak of this 1^ in the firft place^ it 
will not be neceflary to fay, aftpr the Defcriptioa 
o£ t^ Gullet and Stomac;]^^ tliat this is alfo per- 
formed by the long and circular Fibres^ which da 
likdwife both here produce, b^ ^ontrafting and 
^octning themfeives, a protruf^ve Motion, called 
by. the Anatomifts, 7%e PeriftaJtiO: Motion. 
• •■ • . 

Sect. X.. The Mefenterj* 

Yqu may fee how thef? Bowels are placed in 
the Body, in Tab. I: Bg- 3 • Np w in cafe this Tube 
jpf the Bowels was Ihort, there would be danger 
that the Chyle, or nourifbing Juice, extraded from 
the Food, might in a great iqeafure be difcharged 
with the ufelefs Part thereof. Is if therefore with- 
out a Defign of the Maker that there are fo many 
Meanders or Windings therein ; fp th^t it is very 
near fix times the Length of a Man ? And parti- 
cularly, that notwithftanding all its Turnings, it is 
£aften'd in fvich a manner to the Mefemery^ that it is 
notpoffible for the Food either to mifiake its way, 
byreafonof the length of the Inteftines, or to take 
any fiich turn,as that the way thro* which theChyle 
pafles fhould be ftopt; as may be feen in Tab.l, Ftg.6. 
where G G reprefents the Mefcntery, and L L the 
Bowels or Guts faften'd to it, but both extended. 

Now can any one fee without Aftonifliment, 
that in this Membrane (which being o^Iy flat and 
vound, would be too big to lie conveniently in the 
Belly, in cafe it fhould be faftenM to fuch a great 
Leftgth of the Bowels in its Circumference) fuch ^ 
wonderfpl Method is ufed by our mofl wife Crea- 
tor for that purpofe, viz,, by plaiting it upwards 
and downwards upon the Edge of the Mefentery, 

V>St 
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juft as they'ttfcdto do the Rufis in old Timet? 
An Inftancecf which may be feen in that Pare of 
thelntcftines dcfcribed by PQ^ RS, (Tat.X 
JFig. 6.) and more folly in trie t Fig. of the |8 Tat. 
of Ferheyeyty in the ruffled Edge BB of this cx^ 
panded Mefcntery ; to which, that wc may not 
multiply the Figures tob much, we refer thole 
that are defirous to fee it in its true State. It is 
by this, means, that tho' the fame is not abovte 
two Spans breadth in a Man- of a middle Size^ 
yet by thefe Plaits and Folds it acquires fo much 
Length, as to afford fufficient room for the Tube 
of the Inteftines, which is fo much longer, to be 
iaftcnM to it. Now in cafe this Problem had 
i)een laid before a great and able Mathematiciato, 
would not he have thought that he had acquired 
no fmall Honour, by folving it after this manner? 
And can any body fancy that this is peifbnMd . 
by Chance, or without Wifdom ! 

Sect. XII. The Glands of the Inteftines. 

Now whilft the nutricious Juices are continu- 
ally fcparated from the Food in the Bowels, and 
by Openings, which are found in their Membranes 
pafs into the external Parts, as we fliall (hew here- 
after ; it feems as if it could not be avoided, that 
the Remainder being thereby become dryer,lhould 
be hindered from proceeding conveniently on its 
way in this Tube. To remove this Difficulty, the 
adorable Creator has been pleafed to place feve- 
ral glands in the Inteftines, from whence they 
filtrite a I^iquor fufficient to foften the Excre- 
ments, bcfides others proceeding out of the Glan- 
dulous Coat of the Bowels themfelves, which ■ 
help to render the Paflage fmooth and flippery, 
and fo fit for the intended Service. 

Can 
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Caiitbis like wife be faidi^ be done by Chancel 
Why tit^ are tht^fe Glandc^ fmaller and fewer in 
the thin Guts G, H H, IhXTabX Ftg. 3) which 
lie next to the $tomaf:b>.w.b^e that whifii is ta ic 
has a greac deal of Chyi^ and Moifiurtf ? AMd 
why are thofe Qlanda ntih^ied about the En4 
of thefe thi^ Guts^ unlefs it were that the ufelefs 
Matter,, being by the Sepatatioa of the Ghylc 
gcowTijdryer^ wants vadt^Mdf&uxc to render it fo 
fluid ; and to the. end that. what Aill remained in 
it of the Chyle auy b^. iJqueezed oat of it ; after 
the manner of the At^othecarics, who, in order to 
extraft the Juices from thoir Dtx^s wbeo tbi^y 
are pcetty dry, pift fome Liquor ia « while thef are 
poitodtng thtem ? Laftly^ why are thofe Gland$ 
in the thick Guts M, N N,N, O, that lie far- 
theft from the Stomach, and where the Matt« 
to be diTcharged is in a manner diirefied of all its 
Chylous Juice, the biggeil of ill; unlefs it be» 
that the greajeft Moiftutc is there requifite t(> 
prevent its being too hard ? 



.^ 



Sect. XIII. The Wrinkln^ Valves^ and Inteftinum. 

Redum. 

Now not to mention. the. Wrinkles of. the thin 
Guts, the Ufe of which is ta hinder the dig^fted 
Food, that has flill fome Chyle in it, from pafling 
too fwiftly thro* thofe Orifices that are made to 
receive the Ghylc, nor the. great Valve K, at the 
end of thofe thin Guts, whereby the Matter that 
is hardly now of any further Ufe, is hindred from 
going back : Why are the thick Inteftines larger^ 
and fiirhiffaed with fo many feparated Places, un- 
lefs it be to colleft the ufelefs Matter therein, 
and to the end that Popple may not be too fre- 
quently obliged to difchatge the iame ? 

Is 



\ 
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y\$\t not therefore yery plain, that the Ikt^imm 
J^Ehm O P, is only contrived for difcharging.the 
abovefaid Matter } Why does it defcend ftreight 
forwards, unlefs it were, that the Difchai^c of 
the faid Matter (hould not be obftruded by im^ 
Ecceffary Windings and Turnings ? 

Is all this made without fuch a Defign I Why 
is there a round contrafting Mufcle P, whichj like 
a Ring, pinches this Bowel at the end of it ? Is 
it not to hinder an incei&nt Protrufion oJF the Ex-^ 
cremeotitious Parts, by the continual Periftaltic 
Motion of the IntelHnes } And fince that in &- 
veral Difcharges, when the Matter is bard, the 
Inteftinum ReBum O P, is prelTed and (inks down-^ 
wards, we may fee that the two Miifcles Q^P 
and Q P, are placed there on purpofe to fecure it^ 
for by their Afliftance, the ftutting Mufcle and 
the Inteftinum ReSium are drawn back again, after 
a difficult Difcharge, and made to afcend by the 
Ihortning of their Fibres. 

Sect. XIV. 7%e Ufes of the Oblique and Laierai 

Mufclesofthe BeBy. 

And forafmuch as the Protrufive Motion of 
the Bowels is not fometimes ftrong enough alone 
to difcharge the Excrementitious Matter^ ough^ 
we not likewife herein to adore the exceeding, 
great Wifdom of the Creator, who, befides the: 
Diaphragma or Midriffs has after fo wonderfiil 
a manner made the whole Covering, or Tegu- 
ment of the Belly, to be affifting thereto. ; by. 
which means the expulfive Force may be renii^ 
derM incomparably greater, as often as there isK 
any occafion for it ? 

In order thereto, People are wont, firft, ftrongly.. 
to draw in their Breath ; by doing of which the:^ 
Midriff lying juft above the Stomach, fo violently 

preffes 
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pre£fes upon all the Bowels^ fo chat unlefs they, 
oppofe it on purpofe^ the whole BeUy rircth|here- 
with, to the end that the Guts may be preiTed 
more clofely together. ^ . 

Now fince the BoweU^ thus prefs'd down by 
the Midrifi^ are forced to dilate themfelves out- 
wardly in the Belly, unlefjs the extended Cover- 
ing of » the Belly did again contrad itfelf by the. 
Adion of its Mufcles, and prefs the Bowels to- 
gether with a ftrong Force, the Excrements cou'd 
not be protruded thro' the Imefiinum Ristlum: 
But fince that InteiUne is open, and at the fame 
time the Bowels are prefs'd together from all 
Farts, the.Matter contain^ in them mufi: be 
protruded thro' the Orifice of the faid ReBum. 

Now how wonderfully this comprehenfive 
Force is produced by the Mufcles which compofe. 
the Coverings of the Bellv, is plain to thofe that 
are acquainted with the Strudxire thereof. 

To give you fome Notion of it here, without 
mentioning the ufual Coverings which the Belly 
has in common with many other Parts ; (Tah. II. 
tig. I.) A is the Cuticula or upper Skin, B the 
Cutis or Skin, C the Fat, D the fleflily Tegument 
or Covering ^ the external Parts thereof to con- 
fift, on both fides, firfiy of the Mufcle G, the Fi- 
bres of which defcend obliquely from the Vertebra 
of the Loyns to the Unea Alba K K, which 
runs downwards from the Breaft-bone thro' the 
Navel L to the Os Pubis ^ and is of a ftrong 
and fibrous Strudure, in order to refift the Force 
of the Mufcles drawing againft one another on 
each fide: The Mufcle of the fame Name and 
Kind belonging to the other fide, is laid open at O, 
in order to fhew that which is under it. Secondly^ 
"we fee another pair of Mufcles lying under the for- 
mer, the Fibres of which running upwards oblique- 
ly from the Vertebra to the atorelaid Liiiea 4lia 
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K Ki do crofs thofe oftbe firft Mufcfe ; as appears 
here 4k M^ on the one fidc^ under a pd^ of the' 
firft MUfcle, which is turned up ; and oil' the other 
fide at P, where it is fully feparated. T%irdfy, 
There are a pair of Mnfdes that lie utrdemeath 
the fame, on the right fide at U, the Fibres of . 
which are extended laterally or crofs, and not 
obliquely, from the feyrehrM to the Unea Aliuy or 
White LifteKK: The tranfverfc Mufcle of the lefr 
Side is not vifible in this Figure, bccaufe of the 
Mufcles that lie upon- it, called- the Lateral. 

Let us now fuppofc that thefe two loweft late- 
ral Mufcles V, doencompafs the Bdly quite founds 
and in that manner cbmpofe a Cavity, which con- 
tains the Bowels ; ahfd farther, that all the Fibres 
of which they arc made up, are lhortcn*d or con- 
traded : It is plain^ . that the Cavity has thereby 
a leflfer Circumference, and confequently mufl: btf 
narrower ; and fo the Bowels therein contain'cf 
will be preffed together on all fides. 

But fince thofe Mufcles are not only ferviceablrf 
in the Evacuation of the Bowels, bnt like^)^Hife dl 
the Bladder, and even in the Labour of Child-bear- 
ing Wdmen, to whom they are of the greatcft Ufe 
in that important Cafe, it was neceflary that this 
PrefTure fliould be performed with very great 
Force ; for which Reafon the wife Creator haS" 
placed another pair of Mufcles (one of which ii 
reprefented by M) upbn the Lateral, the Fibres oi 
which running obliquely upwards, as is faid be- 
fore, and endine in the Linea Alba K K, when* 
they operate anid become (hotter, do in like man- 
ner contraft the Belly ; but they do alfd at the' 
fame time (as is well known to the Mathemati- 
cians) by their Obliquity extended upwards, as* 
it were draw down the who'e Linea Alba K K. 
Now to obviate the Inconveniencies that might 
proceed from hence, the Fibres of the Mufcles G^ 

• ' that 
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that lie upon thcfc^ do run with a quite cdfttrai:/ 
Obliquity downwards; whereby the Belly is hot 
only contrafted with a hew Force, but the IiW 
Alta KK, is agaiii drawn upwards by this con- 
trary Obliquity. ..... 

Sect. XV. TheUfeoJ the Pyramidal Mufcles. 

N o w if each Pair of thefe lad oblique Mufcles 
operated with like Force upon the Linea Alba^zxA 
that the fame was drawn as much upwards by ^ne 
Pair as downwards by the other, they would "ba- 
lance one another ; and this White Line K K^ 
would remain in its Place, without moving one 
way. or the other : But iince thefe laft and upper-" 
moft defcending Mufcles G, are much larger an4 
ftronger than thofe that lie under at M, it ibufi 
follow, that whilfl they operate together to difr 
charge the Belly, by this over-balance of Force, 
thefe Fibres or White Lines K K, will be coa-: 
ftantly drawn fomething upwards. 

Can it now be brought about by Chance^ that 
we meet with a Pair of Mufcles S and T, under 
the Os Pubis (the laft of which T, is ifhewh fepa- 
rated, and hanging downwards out of its Place) 
which, from the Figure of them, are called Pyra- 
miJaly and whereof the Fibres do only ruti up- 
wards along the White Lines to K^ or about as 
high a^ the Navel ; fo that it is very plain to every 
Body, that being (horter at S, and confequently 
their Fibres being drawn downwards, the Linea 
Alhay to which the Fibres are faften'd, muft like- 
wife follow downwards ; and therefore thefe Py- 
roMidal Mufcles feein.lto be made ufe of as a Ba- 
lance of the Force, by which the defcending 
oblique Mufc}es at^O, 4o exceed the afcending 
oblique qfics at M i and whereby , if not prevented 
by th^ Pjffiikfdaf, the White Lines would btherwifc 



j 
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be movM upwards ? This Opinion is confirmed | 
forafmuch iasin many fiodies there are found but 
one of thefe Pyramiftdl Mufcles, and not always 
juft two ; fince bne thdt is big (enough can anfwef 
the aforefaid Ufes : Kdr yet ate the fame necefla- 
ry^ when the afcenditig and defcending obliqu£ 
Mufcles are of equal Strength^ as has been fome^ 
times obferved« 

Sect. XVl^ The Ufe of the Right Mufcles. 

fiuT bedded all tbis^ there feems ftill t6 
rcxnaln the fbUoWing InConveniency ; that thd 
Bdly being cbntrafted by thefe Mufcles with fd 
great Force only fideways, the Inteflines would 
hereby be ptetfed sls Much upwardSas ddwnward^ 
and would likewife be driVeh with too great Vib^' 
lence upwards agalnft the Midriff; fb that the 
flexible StruAure of the Cartilages wovild be raifol 
upwards, by which Means the Protrufiye Faculty 
'would be weakenM. To prevent which, and that 
nothing (hould be deficient in this great WorE, 
the WiTdom of the Sovereign Cteatbr fecms to 
have faftenM two bt;her Miifclcs Q^Q:, called 
the Right, to the Os Pubis at S, after fuch a manner, 
that their other Extremities T T, £hould be fa-^ 
Ilened to and about the Breaft-bone ; whereby 
thefe being contra&ed. or made (horter in their 
JFibres, draw the Rios, with their Cartilages 
(which terminate in the Breaft-bone) downwards ; 
and fo they db not only hbld faft to the Places tcr 
which the Midriff is fixt, but likewife hinder the 
fame from bending upwards by the ftrbrig Preffure 
of the BoweU a^ainft the MidriflF, when thofe 
Bowels are thruft upwards and downwards by 
the aforefaid annular Mu(cles of the Belly« 

There are likewife feen in the Right Mujcl^fi 

C^^Q> three or four Ia^frtf/wlvicJ?iKc$ kRRi 

; wKidH 
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Which do moft commonly divide each Right 
Mufcle into four other, following one another, to 
the End, that thefe Mufcles may perform their 
Funftion by a leiTer Contra&ion, and proportion* 
ably by a lefTer Tumifadion, and fo not take up 
too much room ; which otherwife, in cafe the 
Fle&ly Fibres of the Os Pubis (hould extend them- 
felves to the Breaft-bone, would not be performed 
fo regularly or conveniently. 

The other Ufes which are afcribcd by the A- 
hatomifts to thefe Right and Pyramidal Mufcles, 
may be feen and conHderM by every one in theii* 
Writings ; we having dwelt long enough upoa 
them here already. 

S EX T. XVII. Orifices in the Mufcles for the Seminal 

"e/Tels. ' 



/ 
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He that is not fatisfied, that all thefe things 

arc performed for wife Purpofes j let him caft his 

Eyes farther in Tab. II. Fig. i . upon the Orifices 

defcribed by the Letter L as they are found in 

the three Mufcles ; thro whichj at the Groin^ 

there goes the Tube W, thro^ which the Seminal 

Veflfels in the Males, and the round LigatHents of 

the Matriit in the Females do pafs ; and confider 

whether fach neceifary things as thefe are placed 

there by Chance. 

S EC Ti XVltl. The Voluniury and Sponianeom Mo- 
tioni of the Inteftinum. Reftum. 

To add foniething more to what has been faid 
jEibove, and which feems to me fufficierit not only 
to fettle a Sceptical Mind, but even to convince 
anobftinate Atheift ; let both thefe unhappy Men 
fcrioufly confider, that in this great Length of the 
't^bbfe of the BowelSj which h continued firom the 

V o L. I. E Stom^cK 
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Stomach to the Jmeft'mum ReBum, no bod^jr can 
• increafc or diminifli the Contraftions ot Wring- 
ings of the fame ; infomuch, that all tbofe Mo- 
tions (whereby that which is in the Bowels is pro- 
truded and difcharged) are quite out of die 
Power of his Will ; but if the fame fliould have 
place iikewife in the loweft Part of the Imtfiamm 
ReBum, Mankind could never have any command 
over their Natural Evacuations, in order to retain 
or difchargc them, as occafion fliould require. 
And can a Man yet doubt, whether there be a 
God that has wifely and gracioufly order'd all 
thefe things, when he perceives, that in the whole 
Stru&ure of the Bowels, it isihtlntefthtumlij^um 
only, into which Nerves are derived from the 
MeduBaSfiitaUs, or Marrow of the Back-bone; 
yea, that the Motion of that Bowel alone is Tub- 
je& to our Will, for the Prevention of fo many In- 
conveniencies, which it would ocherwife be im- 
poiBble to avoid ! 




\^\m 
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C O N T E M P L AT I O N V. 

Of the Venae Lafteas, and Duftus Chylicus-, 

Sect. I. T[he T!ranJition. 

AFTER having traced the greateft Part of 
the Food as low as we could, let us now 
turn back again to the Stomach, in order to otn 
ferve the Ways and Paflages by which our merci- 
ful Preferver has been pleafed to condud the 
Chyle or Nourifhment that is extracted for out 
Food, in order to prepare and render it more 
ufeful for making good what is wafted in our 
Bodies. 

Not to mention in this Place the curious and 
skilful Strufture of the GaU-Bladder, and the Vef- 
fels, which coming out of that, and of the Linjer^ 
do continually introduce a great Quantity of GaU 
into the Duodenum, where it mixes itfelf with the 
Food that is fent thither thro* the Pylcrm from 
the Stomach ; but more particularly, as often as 
by the drawing in the Breath, the Midriff de- 
fcending, prefles upon the Liver, and thereby 
fqueezing the Gail-Bladder (which lies within the 
Liver) forces out the Gall through a Veflel 
that reaches from its Bladder to the Inteftines. •. 
To (ay nothing here of that Liquor that pro- ^ 
ceeds from the Pancreas or Sweetbread (a great 
Gland lying under the Stomach) which mingles 
itfelf with the extruded Gall, about four or five 
Fingers below the Pylorus, or lower Orifice of 
the Stomach, and moftly by the fame PafTage. 

JE 2 ^^^ 



6q The Religious Philofopher. 

Not to enter here upon enquiring into the Ufesof 
both thefe ; whether, for inftance, they ferve toge- 
ther to feparate the Chyle from the grof&r Parts of 
the Food j or to preferve the fame from Corrupti- 
on by the Bitternefs of the Gall ; or to repder it 
more fluid ; orp incorporate thofe Parts of it 
which cannot otherwife be eafily mixed, fuch Is 
the fat and watry Parts ; or to qualific the Bitter- 
nefs of fome by the others^ or for any other 
Purpofes, which, by a more nice Enquiry into the 
Nature of them, are daily difcover'd : But feeing 
that the determinate Ufe of each of thefe has not 
yet been decided, we (hall confine oiirfelves to 
thofe things only, from which we can draw foch 
undoubted Conclufions, as are more than fufficient 
to prove abundantly the Pcrfeftions of our Maker: 
Since that which is ftill unknown and uncertain, 
will remain to us a continual Objed of Enquiry, 
and of Aftonifliment at his Wifdom, 'which does 
fo vaftly exceed our own. 

Sect. II. The Ven« Laftcae and Receptaculum 

Chili in a Dog. 

T o proceed then : If there were no Lateral Ori- 
fices or Openings in the Membranes of the Duft 
of the Inteftines, (as there are none in the Throat, 
for inftance, and Stomach) the Chyle or Juice, 
which becoming Blood fuftains the Body, would 
be difcharged at the fame time, together with the 
groffer Parts that pafs thro' them ; and Mankind 
would confume away and die for want of Nou- 
rifliment. Can it therefore be thought, tha,t this 
Hkewife is meerly accidental; that in order to pre- 
vent the fame, there lies in the Mefentery G O, 
(tab I. Fig. 6.) befides the Blood Veflels 1 1, and 
the Nerves mmm^ which pafs thro' it, dhbthet 
kind of very narrow Veffels //, which, When a 

Creature 
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Creature has continued long without eating, are 
quite invifible, but if youdifled them a few Hours 
after it has been fed, they appear as little Veins 
full of a^white Matter like Milk; from whence it 
is alfo, that they t;ake the Name of Milky Veins^ 
(Vena La£iea.) Thefe little Tubes open into the In- 
teftines L L, which by their contrafting and pro- 
truiive Motions, do fqueeze out the thinneft of the 
Food, or prepared Chyle in thefe Milky Veins, 
under the Form of a white Subftance; which (in 
Dogs, according to this Figure borrowed from 
Verheym) takes its way, firfl towards a great Gland 
K ; but in Men, by feveral other fmaller Glands ; 
fince, according to the faid Verheyen^ this great 
Gland is not found in them. Thofe that defire to 
fee the Defcription of the Mefentery in a Man, 
may be pleased to confult the \%th Table of the 
faid Author, where the Glands are reprefentcd by 
the Letters aa'm the id Fig* 

We fhall fay nothing of thefe Glands, becaufe 
Anatomifts ace not as yet entirely agreed about 
the Ufe of them; only 'tis known that this Chyle 
is difcharged into a large Receptacle O, by the 
Vena LaSiea ( Tah. I. Fig. 6.) coming from this 
Gland : The Anatomifts call it Receptacubsm Cbyli, 
or Ciflerna. 

Sect. III. The Receptack of the Chyle in Humane 

Creatures. 

I T muft be remembred, that in this Figure the 
Courfe of the Veflels is reprefented as it appeared 
in Dogs, forafmuch as they are feldom to be 
fliewn in Men, who cannot be fo foon opened 
after their Death. However, they that defire to 
fee a true Defcription of thefe Parts, as they lie 
in Humane Bodies, may find them in the Leiffick 
TranfaSiionsy f. 57. Anno 1699. extra&ed from an 

£3 Enj,% 
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Englijh Book of W. Coofer, confifting particularly 
in the following Diftereticcs : (i.) That the great 
Receptacle of the Chyie^ reprefented here by the 
Letter O, is compofed in Men of three large 
Tubes and Farts. 2. That the Links of the Chains 
that are here defcribed at S, (in the Tube O x> 
which runs upwards; and is called the jD»£?ii9 Cfy' 
licHiy or Thoracicpu) are obferved to be xnore nu-* 
merous or various in Men. Rohault does likewife 
make mention of one that is found in a Man. 

Sect. IV. T^he Courfe of the Chyle to the Heart. 

T o return : In this Receptacle O, the afore- 
mentioned Food mixes itfelf with another Humour, 
Water, or Whey, which the Anatomifts call the 
Lymfha ; and which having performed its Service 
to the Body, is continually derived this Way by 
the Vafa Lymphaticuy or Water- Veffels ; and then 
this Chyle and Lympha purfue their Way together 
upwards thro' the Belly and Breaft along the 
Back-Bone, from the Receptacle of the Chyle O, 
thro' the Du£im Chyliferm r r ; and finally are dif- 
charged at Uy in the Venafubclavia u x. 

The Blood running from utox in the faid 
Subclavia, goes from thence thro' x B, called the 
Vena Cava, or Hollow Vein, to the Heart A ; from 
whence the Chyle and Lympha being mingled with 
the Blood in u, are carried round with its Stream 
throughout the whole Body, in order to the Nou- 
riftiment thereof. 

Now can any one fuppofe, that the Strufture and 
Difpofition of fo many Veffels, fuch as the Vena 
LaBea II, thfiReceptaculum Chyli O, and itsDu£ifU rr, 
are produced by Chance ? Can it be without De- 
fign, that the Vafa Lymphaticaqqzndtt, do dis- 
charge themfelves in the two laft mentioned Rece- 
ptacles and Dn6ts^ to make a perpetual Stream, in 
./ order 
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order to convey the Chyle with greater Conveni- 
cncy to the Blood in the Vcin«x ? Of all which, 
if any diing fails, or is deficient, a Man runs the 
Rifque of lofing his precious Life. Is it without 
Wifdom that the Creator is pleafed to divide the 
Receptacle of the Chyle O, into three Tubes in 
Men, which in Dogs and other Creatures is buc- 
one large one ? To the end, that in Men, who walk 
ered, the great Quantity of the Liquor {hould not 
eafily burft the Membrane that compofes the Rer 
ceptade O, and which is unconceivably thin and 
fine. 

If all this be not yet fufEcient to convince any 
one, let fiim attend to that which follows con- 
cerning the Vcdvesy which will lead him as it 
were by the Hand to an Almighty and All-wife 
Creator. 

S E c T. V. The Valves in the Dudus Chyliferus, 
Venas Ladea?, and Vafa Lymphatica. 

Can we riot again vifibly obferve a fix'd Purpofe 
and Defign of bringing the Chyle to the Blood 
and Heart ? Which otherwife, together with the 
Lymfha in the DuSins Chylijerm r r, (Tab. I. Fig,6.) 
ought naturally to defcend, by reafon of the ereft 
P<mure of Men .: To prevent which, it is mofl 
wonderfully provided by the Great Creator, that 
there (hould be ydlves in the faid Tube or DuEim, 
which are opened by the Chyle when it proceeds 
upwards from O to «, and fo takes its rightCourfe, 
but are fhut by the fame, if it (hould attempt to 
go backwards and defcend ; juft as we fee in the 
Gates of Sluices, which, as the Water comes one 
Way, are opened without Trouble, but fliut of 
themfelves on the other Side, by the Flux of Wa- 
ter againft them. 

E 4 . kwi 
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And there being a Danger that the Liquor io 
the Vena LaSlea 1 1, and in the Lymfhatica q q, 
(bould defcend and go backwards by its own 
Weighty the like kind of Sluices or Flood-gates 
are placed in both of 'em. 

Among the Lymphatic Vcffels, the DuBus Chy^ 
liferus itfelf r r, muft be reckoned, fince it is like- 
wife continually full of this Water, or Lyv^ba^ 
when there is no Chyle mingled with it^ and 
fince, as we have faid before, it has alfo its Valves, 
the Figure of which may be feen in fome meafure 
in Tab,\l. Fig.i. at cc and cc, and which are in 
like manner opened by the Liquor that runs from 
fi to d: But if the fame Ljquor fhould run backr 
wards from d to a, they would be clofed thereby* 

Sect. VL T'he Protrufion of the Chyk. 

N p w if it be further obfervcd, that this Veffel 
Js exceeding tender, for which reafon it is like- 
wife guarded by the Pleura^ or Membrane of 
the Ribs • that it ha$ no fufficient Fibres for 
protruding the Liquor contained in it when ne- 
ccflary ^which Fibres do for this purpofe abound 
in the Iriteftines and Arteries) but that neverthc- 
lefs the Procefs of this Liquor is fo neceflary to- 
wards the Prefervation of our Lives, that th^y 
could not continue without it ; ought we not a- 
gain to ftand amazed at the Wifdom of the great 
Creator, who in this cafe has been pleafed to ufe 
a Angular Method to drive this Liquor upwards, 
fiaufing for that Purpofe the great Artery C, 
CTab. L Fig. 6.) to run along the fame ; placing 
the Intercoftalis cc c, as alfo the Artery of the 
Reins D, above and acrofs the fame, which fwd- 
ling at every Pulfe of the intruded Blood, do as 
often prefs upon this Tube; and th^ Liquor 
thereof being jiindered by the Valves frpm going 

^ackr 
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backwards, muft nec^eilarily move forwards and 
upwards ; to which likewife the Tendons of the 
Midriflf, which are drawn up in breathing, and 
which alfo prefs upon this Tube, do fcem very 
mu<:h to contribute ? 

Is it not now very plain, the Motion being per- 
formed after this manner, how neceffary thcfe 
Valves are, fince without 'em the Preflurc might ' 
as welt force the Liquor downwards as upwards ? 
It does likewife appear, why they are placed fo 
clofe to each other, and are more numerous here 
than in the Veins, 'viz». that the Liquor fhould 
be immediately fiopp'd as it endeavours to return; 
whereas ocherwife, if the Tube between the two 
Valves fhould be very long, it might caufe it to 
ifwell fo much, by reafon of its Tendernefs and 
Length, that there would be not only a Danger 
of buriiing, but the Motion or Courfe of the Li-^ 
quor would likewife become too flow. 

S E c "h VII. 7he Valve in the Vena Subclavia. 

Heii.e is yet another Inftance of the wonderful 
Wifdom of Divine Providence, tho' it feems to be 
but a fmall matter ,• namely, that this DuBus Chy- 
Hferus r r, difch^rging its Liquor at «, into the Sub- 
clavian Vein X, is covered at. its Orifice with a 
little membranous Valve in the Shape of a Half- 
Moon ; which does hinder, in the firft place, the 
Blood from defcending from the Vein u x into 
this DuBus Thoracicus r r, . and fecondly, is the 
Caufe that this little Membrane, being only open 
cxadly on the Side x, the Way that the Blood 
runs, the Chyle coming opt of it is thereby im- 
mediately carried along with the Stream thereof; 
whereas, if it had been open on the other Side, 
the Blood by its ftrong Circulation would prefs 
into this Veflcl rr^ and fo hindering the Chyle 
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fuUy aitd wonderfully made ; marvellous are thy JVorh^ 
and that my Soul knoweth right weB, 

The Manner in which' the Pfalmifl here cx- 
preiTes hitnfel^ has often feemed to me meei^Iy 
hyperbolical j for if we contemplate the Human 
Body in its external and vifible Strufture, as to 
its Sti'ong MufcleSy Hard Bonesy Solid lateftines. 
Tough Tendons, Ligaments y Membranes, &c. it does 
not appear to be fo fearfully made, beyond other 
natural Things : But having more feriouily re- 
fleded upon the abovementioned Matters, and 
others of which we lliall treat hereafter, and 
weighing their Ufefulnefs towards the Preferva- 
tion of our Lives, which is much greater in.thefe 
than in moft of the other folid Parts that were 
known to the Antients, this ftrong Expreflioa 
did not appear to me a jot greater than the thing 
itfelf really defervM, and convinced me moreover 
of the Divinity of the Text, fo emphatically treat' 
ing of thofe things which have been but lately 
found out by our learned Anatomifts, and con- 
fequently that they muH be known to him that 
indited it, tho' concealed from all the World 
befides. 

Let it not therefore be thought firange, that 
the Holy Ghcfl does here fo peremptorily afcribe 
^he Praife to God alone in this Cafe ; fince no 
Jfecond Cauf^s, nor any human Skill, or Art, has in 
the leaft concurred towards the Support or Pre- 
fervation of fuch tender Parts in their proper 
State and Condition. 

Every one knows how neceffary all this is, not 
by remote Confequences, but in itfelf, towards 
the Life of Men or Beads. And what Phyfician 
is there in the whole World, whofe Knowledge 
can penetrate fo far, as to iqform us of the 
fmalleft Signs and Tokens of the Difrangemerit 
of thefe Parts ? I never faw nor read of any Sur- 
geon 
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geoo that pretended to re-eftablilh any of them, 
whep difordered or difplaced ; or to go yet fur- 
ther, ^that ever will be able to find out any thing 
fit for that Purpofe. If but one fingle Valre of 
the DuBus Cbyliferi were obftrufted, and could 
not open itfelf (which would caufe our Bodies to 
watle away) what Writer has, or can fuggeft 
any rational Method of curing fuch a Diftemper ? 
Arc' we not then /Jar/^tf;', yea, exceeding y^/ir/i^ 
made^ when the mpfl tender and nice ft Parts 
can be the moft eafily diforder'd, and when'once 
it fo happens, can never be put into their, proper 
.^i^uation again, but will occafion unavoidable 
DSath : Add to this. That we can never, difco- 
ver the Danger of fuch Diforder, fo as to be able 
to obviate the fame in any manner. 

May we not be faid to be wonderfully made, 
when (to fay nothing of fo many Particulars, of 
which mention is made elfewhere) we find that 
fuch fmall, weak, and lender Inftruments, as are 
thefe Valves, are able to , perform their FunSions 
for the Space of 60, jq, or 80 Yeafs together, 
without being worn out, or fpoird?; Whereas no 
body that knew their delicate Strudiire; unlefs he 
found it experimentally true, in the "Bodies of 
old Men, would dare to maintain! that they 
could continue in the Difcharge of their Office, 
without any Diforder, hardly fo; many Months. 

How often do Clocks, Mills, and other moving 
Machines ftand in need of being ad jufted by a 
skilful Mailer ? And dught not this to teach every 
one, that a great Direftot does fupportand main- 
tain all thefe things in that neceflary State, to- 
wards which all Creatures, all the moft skilful 
Phyficians, all the moft learned Philofophers, or 
the moft ingenious Artificers, cannot contribute 
the leaft in the World ? And how can any Man 
forbear charging himfclf with the utmott Unrea- 

fonablenefs. 
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fonablenefs, who feeing To great and important i 
Work, as is the Life of Metiand all other Crea- 
tares, carried on by To Hmple, and, in appearance, 
coDtemptible Means, does nererthelefs perfift ia 
afccibing it all to mcer Chance, or ignorant 
Caufes! And being fenlible how much Good is 
thereby daily produced in himfelf (concerning 
which he is forced to own. thitt he not only gave 
so Dire&km, but^ which is more, that he had 
not the leaft Perception ;) muft he not pronounce 
tumfelf both ungrateful atid worthy of Condem- 
lution, as often as he refufes to acknowledge thje 
Mercy and Goodnefs of his BencBlfior, and 
even his Wifdom alfo, in the midft of To mahV 
Wonders? 




Con- 
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Contemplation VI. 

Of the Heart. 
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Sect. I. Th General Ufe of^he Heart. 

LET us now go on^ and trace the Chyle oc 
Food (which^ as we have ju& now 
IhewM, is mingled with the Blood at the left 
Subclavian) quite to the Heart ; in the Stru&ure 
of which there do occur (o many wonderful 
Things^ that one would imagine that none but z 
very unhappy or obflinate Perfon, feeing and 
comprehending the Compofition of this Organ, 
could help being convinced of the Wifdom of the 
Great Creator, and of the determinate End to 
which it is adapted, viz,, the Reception and Ex- 
pulfion of the Blood, (whether there be other 
Ufes of the Heart, I fhall not here enquire) to the 
enci, that the Blood by this Motion, having per- 
fefted its Circulation thro' the Lungs, and thro* 
other Veffels, to all the Parts of the Body, and 
performed feveral other Fun Aions in other Places, 
might return to the Beginning of its Courfe, that 
is, to the Heart and Lungs. 

Sect. IL 7^^ Defcriftion of the Heart. 

The Heart has two Cavities, or Ventricles, fc- 
parated from each other by a thick flefliy Wall, or 
Septum, which every one may fee, th^t will take the 
trouble to cut acrofs the Heart of an Ox or Sheep. 
' ' The 
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The HearCj at the upper part of it A, {Tab. It; 
Fig. 3.) is thick^ but at the lower part B, much 
flendcrer i the Shape of it is like that of an in- 
verted blunt Pyramid; it is fafiened, and habgs 
by its Veins and Arteries E F G H I ; E is the 
Vena Cava^ or hollow Vein by which the Blood 
defcends ; G is the Vena Arteriofay or Artexia Pul- 
tnonaria, (the Pulmonic Artery) thro' which it 
pafles out of this Ventricle into the Lungs; and 
'H is the Arteria Venofaj or Vena Pulntonaria (thd 
Pulmonic Vein) thro', which the fan^c Blood re- 
turns from the Lungs into the left Ventricle of 
the Heart ; out of which it is carried by the AortUy 
or great Artery I, to all the Parts of the Body; 
C is the Right Auricle of the Heart, into which 
the Blood pafles from E and F, before it falls into 
the Right Ventricle; D is the Left Auricle, 
which performs the fame Fundion to the Left 
Ventricle ; K K are the Arteria Ccronariay and 
the Vena CoYonaria^ which feed the Heart, and 
provide it with Blood. 

Sect. IIL The Eminence cr Protuberance in the 

Vena Cava. 

But here the Stream of Blood defcending from 
the Vena Cava at E, meeting with another Stream 
afcending at F, feems to threaten the apparent 
Danger of thefe two Currents rufliing againft each 
other, either within the Ventricle or Auricle ef 
the Heart ; for that Blood which comes dowa 
from E, affifted with its own Weight, and having 
therefore a greater Strength, might hinder the 
other, which coming up from F runs againft it^ 
from purfuing its Courfe; and fo the Circulation 
of the Blood, and therewith the Life itfelf, might 
foon come to an End. 
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itow to prevent thcfe Inconvenienciefe, that 
Would pther^yife be fo dangerous, we find that 
between thefe twp Veins E and F, (both which 
arc rcprerented at A A, Tab. II. Fig 4. where they 
are laid open) there is a Protuberance B, coni^ 
poled, of the Fat that lies under^ againft which the 
Blood d^cending from £, runs or flrikes, and by 
^hat means the Q)urre of it is turned to the Right 
Auride of the Heart; W^hilft the Blood afcendihj 
from Fi is by the faid Protuberance B eov^rfei 
and feciired againft the oppofite 'Courfe of 'the 
defcending Blood, and fo is obliged to turn it$ 
Courfe ahde to the Ventricle of the Heart. 
\ We moft likcwife here obfcrve, that this Prdtur- 
berance B i^ much greater in a Man (becaufe iA 
confequence of his ered Pofture, the upper Blood 
lat £ defcends exadly perpendicular) that itii iti 
Dogs^ fiorfes. Cattle, and the like Creatures^ iti 
which th^ Courfe of the Blood at £F is only 
Horizontal, and therefore docs not move with fe 
great Force. 

Once again i llow Very wonderfully itt we 
made ! And can any body fee, without terrible 
Emotions, that as our precious Life in the DuElni 
Chiliferus, does entirely depend upbn fuch flender 
and minute Valves, fo it does here upon fuch a 
fmall Protuberance as is defcribed at S ? If here 
were no exptefs Defign of the adorable Creator^ 
why do we find it juft in this Place ? Why i^ it 
bigget in a ^lari^ ^here thefe is a Neceffity iii 
Nature for its being fO, to balance the Force of 
the defcending Blood ; and lefs in fuch Creatures 
where fuch Balance is not Wanting to perforni the 
(ame Service? 

Vot.!: 1? * Sbct 
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S E c T. IV. The Auriclis tf the Iism$* 

Furthermore, the Courfe ofthcBlood, 
which continually pafle^ ..thrp' thcfe Ycios A A, 
feems te require, befides the Heart, anochetRcfir 
sng-place to be contaiped in, during the Time ia 
which the Heart contra&s irielf in order, to dif- 
charge the Blood, and while the Valves of the 
Orince of the Right Ventricle arafliut ; to the 
end that it might be there collected kx the mean 
.tipic> and as fooa as the. little Valfes ate again 
open, be fwiftly emptied into the Heart ; for 
which Purpofe the Auricle G, (To^Jl .%.ji)f€rve# 
on the. right Side of the Heart, as P does on the 
left,, which whilft the Paflage thro* the Valves is 
Aopt, are full of the Blood that^. runs into tbem«, 
and are provided, after a wond^r&l Maimer, wkb 
Mlifclcs and oth^r It)ftrunienrs, by which means 
each of them can fwiftly contraft itfelf as there 
is Occafion, and lofe no time in thefudden iMf- 
charge of the Blood into the right and lefi: Ven* 
tricles of the Heart. 

■ 

Sect. V. lie Operation efthe Heart. 

The Blood being now come thither at the 
time when the Heart does as it were loofen and 
opeti itfelf (I do not here difpute whether there 
be a faculty in the Heart required for that Purr 
pofe) it contrads itfelf fuddenly, and with great 
Force ; infomuch,thatthe fides of the Right Ven- 
tricle approaching each other by fuch a Contrar 
ftion, and the upper and lower Ends thereof be- 
ing likewife drawn tegether, the whole Cavity is 
in a nianrier clofed, and the Blood thereupon dri- 
ven out with great Swifcnefs into the Lungs thro' 
the Pulmonic Artery, ovVem Arteriofa G, (7^^.11. 
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Ff^'j^) 4ndgpes onward thro' the Pulmonic Vein, 
or ArtfTij^ Fimfa H, to the Left Ventricle of the 
Htfaf t, ' jiftpr it has been diftributed thro' the 






**^, 



,lpe niay ha v^ a grofs Conception ofthis Work- 
^n&pf tfc^^ lieart, by comparing it to a Bellows 
fpp pf W4ter, in which t.h^r^ are two round Holes 
ap; TqJP ; )tb9 one of which, upon the Clofing or 
Contra^pn of the Bellows, is ftopt with a ValVe, 
vr\iS^ jrfti?. other reniains open ; now, in cafe you 
(hould with a fudden and violent Motion prefs the 
Sides thejreof together, fo tha^in a Moment, or in 
the time of one Pulfe, the whole Ca vit}' thereof 
wier? taken awav, it can fcarce be imagined with 
how gr€;at Swiftnefs the Water in the Bellows 
Vp^d fpring out of t|ie Orifice Which remain? 
open : .4>n4 this is a rough Idea of the Manner in 
.which the Blood is fudd.enly extruded from the 
Ri^ght Ventricle of the Heart into the Lungs. 

SsCTf VI. 'the Courfe4>f the Mufcular Fibres^ 

Now m order to perform this fo fudden and 
violent Cpntraftion, pr Syfl^le of the Heart, the 
Mufcular Fibres of which jx, U compofed, are fo 
wonderfully and fo peculiarly .adapted to this very 
]Ehd, that he who is aot wilfully Blind, and un- 
4er ? deplorable Hardnefs, mujft herein necef- 
ferily difcoyer the Hand ^f a Wife and D,efigning 
Cteaton That this is not faid without goo4 
Grounds, will appear plainly enough to fuch as 
ple^fe carefully to cpnfider the Courfe of thefc 
Fibres. 

* For you may fee firft, the Fibres, A and B, 
(XahM.Fig.^') running obliquely fromTop to-Bot- 
tpra, and others defcribcd by C and D,croflingth? 
iprgier ; both thefe oblique Fibres being cQptraiae4 
in tb^ir Operation, the Cavities of the Heiari muft 

F t become 
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become narrower^ and both its Ends in fome fort 
likewife drawn together. Befides thefe, there are 
other Fibres that he above them, and runftteigbt 
upwards, (Tab. II. Fig. 6.)which only belong to the 
Right Ventricle, and by con trading themfelves, do. 
Ihorten the fame. But the Courfe of the Fibres^ 
that perform the fame Work in the left Ventricle, 
is wonderfully furprifing ; for thofe A B, (Tat. II. 
Ftg. 7.) running on all fides from Top to Bottom, 
encompafs the Heart at the Point C, and being 
contrafted, draw the fame upwards towards A : 
Thefe Fibres are reprefented upon the faid Point 
or fliarp End, as you may fee Tab. II. Fi^. 8. 

Now, in order to aflift the lateral Contra£doii 
of the oblique Fibres, we may obfervc a row of 
other Fibres, A C B, (Tab. II. Fig, 9.) running un- 
der the oblique ones, which perform their Fuor 
ftion, by encompafling the Heart crofs-wife, and 
contrafting the fame j fo that here is in a manner 
the like t)ifproportion of Mufcles as has been 
(hewn above, in defcribing thofe of (be Belly : 
This whole Matter is largely treated of in that lit- 
tle, but accurateDifcourfe of the LeamedDnLow^r. 

Let any Body now that underftands thefe 
Things^ ferioufly confider with himfelf, whether it 
be poffible, that fuch a variety of Rows of Fibres, 
enclo wed with fuch a great Strength together (as 
has been demonftrated by SoreBi) and all ferving 
to that very Purpofe for which the Heart feems 
aldiie to have been formed ,• that is to fay, by its 
Contraftion,. to protrude the Blood it has received 
into the Arteries joyn'd to it ; I fay, whether all 
thdfe Fibres can have acquired this wonderful 
Difpofition, without Wifdom and without Defign ? 

Now, fince there are not hitherto any other 
Mufcles di/coverM in the whole Heart, fave thofe 
that contrad it, and render its dyities narrower ; 
|s this likewife by Chance, that the Fibres thereof 

when 
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when once cpntraded, are. not fuflfer'd to continue 
in the fameCondition, but prefendy dilating them- 
fdyes^ do open the Cavities^ that they may again 
receive the following Blood out of the Veins, and 
by the repeated Contradion of the Heart, diflribute 
it to the Lungs and other Parts contin^ially, an4 a$ 
long as our Lives do lafl ? 

Sect. VII. 7he ABicu of the Valves 0/ the Veins. 

There fiill remains another Difficulty in the 
Ufe of the Heart, viz. that (fince each Ventricle 
ku¥ two Orifices, one by which the Blood enters^ 
and the other, by which it goes out again^itfcems 
to be a Confequence thereof, that the Heart being 
lb fuddenly and ftrongly contraded, the Blood 
ihould flow at once out of both of 'em, and fo be 
forced backwards by the fame FafTage by which 
it enter'd into this Ventricle. 

Tft prevent the fame, the wife Power of the 
Wonderfi^l Creator does again appear, who for this 
Purppfe has been pleafed to place there another 
fort of Valves (which, by rea(on of their Triangu- 
lar Figure, the Anatomifts call Mytmles, becaufe 
they reprefent aBifhop'; Mitre) in that part of both 
the Veins, thro' which the Blood is ^ifcharged 
into the Heart ; and thefe, when the Heart con- 
trads itfelf, and the Blood is thereby driven to- 
wards the Orifice, in the Circumference whereof 
they are placed, arc thereby Ihut i^ery clofely : 
Thefe Valves (which we can hardly look upon 
without Amazement, if we conflder the Providen- 
tial Views of the Creator) are faftenM to the Sides 
of ^thc Ventricles with a great many tendinous 
Fibres,that are very ftrong, in order to fecure the 
Valves when they are fhut,like fo many Bars and 
Ct^ains upon Doors, to the end that the Force 
vrh?r«witb^e Blood that was fc^ueezed oi^t of th^ 

F 3 Vcfi- 
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Ventricles afting againft them, m^y tfdf'br**k 
them open, 'or bend thcfti in fuch MaAtter on tht 
other fide, as to mak a Paffage thro' thc^ fotthe 
Blood j efpecially, confidering that thiy irre to«i- 
pofed only of thin and fitxible Mcaibriinei^- ahd 
not of Bones or other foUd ^ttet. -'^'^ ' • • 

Thefe Tendinous FibrW, ha Vie. iSab^etovW iM 
following remarkable Ufes : firfl, That as the 
Heart after ks GontraAion, doei itgain dilate 2c 
felf and become longer, and confequently the Sides 
df it, which were raifed upwardis, 4b (ink dcJwn 
again ; I fay, the faid Fibtes bbing fi^eh^d to i)se 
Sides, draw the Valvcsr opfeh (a« i» ilttift Iff, ** 
Gates^df fome Sluices t^itfi- Rc^pei?)- in «rdet-t6 
make a free Paffage for the tetuniiftg 6ldod\r -ft^ 
condty, TAat thefe FibteS are foftefted in fteh * 
manner to feme little Prortberahce*,- i6*i* PiM- 6S 
the Sides of the He^t, and evfen te th^ oppefitc 
Side alfo, that they can hinder thoffeVaf^'dSftd A 
falling' down flat, or from touching thfe Sides of 
rfie Hiatt, to the end tfiat thfe Stood * in thfe G66- 
tra^Hoti 6f the Ventricle, may prefs agaihft thtfe 
Valves continually froin BeWw, ihd fo Aife thcife 
upwards, in order to cfofe their Orifice^. 

iter. Vill. ConifiStmr from the Foregohi^ Qbfer- 

I Ha V E given an Account of the chiefcfl: of 
thefe Matters by Words only, without adding any 
Figures to them ; having found in the moft accu*- 
rate Books of Anatomy, that the beft arid moft 
exaft Fig^es taken from the Original, alte Mt 
capable of giving much Light, by tcafbn oTthc 
vaft Number of Particulars that are obferVable 
therein, to fuch as have not viewed the fame in 
the Heart of any Creature; for they would rc- 
quirf mw Study and Application tp be tmiSer- 

ftopd. 
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.flpdd, than wen the Strftftore of the Heart itfelf. 
Tthiey that would make a Tryal theteof, may con* 
fult the Fourth Figure in the i^th Table oi Monfieur 
Verheyeny and the Firfi Figure in the ^th Table di 
Dr. Lwuer^ 

Farther, if there were any known Machine to 
Be mtt with, the Operations whereof had any 
Analogy or Similitude with thofe of the Hearty 
the Dcfclfiption of it might, perhaps, render thi* 
Accpwit a little clearer ^ but neither Pumps, nor 
any kinds pf Spouts, no, not even the niodem En- 
gines for quenching tires (tho* in the opening or 
fliutting of their Valves, they may feem in fomo 
jnahnir tdihiitate the Heart) nor any thing elfe that 
Art has yet been able to produce, can any-wifc 
come near them, to Vieprefeht the great Wifdom 
wherewith this wonderful Machine of the Heart 
IS formed. Can any Man then imagine, that this 
great Work has been hiadc by Chance ; when no 
Body dares affirm the fame, even of all thofc other 
imperfea Machines that have beeh mentioned 
above ? 

Having oftentimes meditated upon thefe Things, 
I have thought with tnj'felf, howfearfuBy and won* 
derfaUy we to^re madej as upon rc(ro other occafions 
has been mentioned before ; for in cafe ofie of 
{th^fe Valves fhould be out of order, arid unfit to 
|erfor;n its Funftion ; yea, if oni of thefe little 
Fibtes; \!^hrch are fafteo^i to the Viaive, and draw 
It up, fliould break, o;-. be either too (hort or too ' 
long, thefcllittle Sluice-Gates could not be iOhut, a$ 
ti6i being able to come upon each other, if the Fi- 
bres .were too (hort ;t)r if too long, not able to re- 
main To, but force'd to give way to the Prelfure of 
the Blood ;• infomuch, that not only up6n each of 
thefe little Valves, but, which is yet more ama- 
zing, VLpon the various Length of thefe fine Fibres, 
the Life of fo AttRil a Machine asevciV Man is ( 

F 4 yea, 
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yea> even the J^ivcs of Kings an4 Princes them? 
felves, and of all Creatures whatfoeverj do entirely 
depend. 

Sect. IX. 7*h^ Valves of the Arteries* . 

Th I s being (aid of the Orifices^ thro' which 
the Blood pafles into both the Ventricles qf the 
Hearty there was yet danger, that when ; the 
Blood wa$ protruded from the Right Ventricle irh- 
to the Artery of the Lungs, and out of the Lefi^ 
into the great Artery, the : Heart opening itfelf 
9gain, an4 the Expulfive Force ceaftig with the 
^yftole^ the Blood by its Weight mi^t go back 
into the Ventricle of the Heart ftopi whence ic 
^ame^ and fo by obftruding the Citculation, ^ufe 
iipmediate Death. 

But here the Care of a mod merciful Creator 
has ipterpofed, by placing other Valves again ac 
the Beginning ofboththcle Arteries, which per* 
(Orm juf^ the contrary iFun&ion to the foregoing ; 
fo, that as the former were (hut by the Blood thae 
endeavout'd to afcend from the Heart, thefe are 
(hut by that which defcended to the Heart : Andj, 
whereas the fir{l were ppenM by the Blood that 
ran to them, the fame \s e£(eded in chefe^ by th^ 
Blood that iflfues out. 

That this mav be more clearly conceived, let 
(Tab. It Fig. lo!) an reprefent the opened Part of 
the Left Ventricle of the Hc^rt; c the ©reat Arte- 
ry diflcftcd length wife ,• bhhy the three Semi-lunar 
Valyes, .which jre (hut by the returning Blood ; 
Here they appear lying fiat and extended, where-7 
as, otherwife they fill the round Qrifi(:es of th^ 
Artery ; //"are the thr?e Triangular, or Mitral 
Valves tqv ned afide^, that you may fee the other 
bhb^ the better •;► and at thofe//, one may obfervc 
the Fi{)re$/]; ftill h^ging^ the Ends of whicfi^- g^^ 

are 
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areCbpwQ cut off from the fides of the Hearty to 
which they are othprwifc fafteuM, when in their 

natural St;ate. 

How thefe little Valves bbb^ are difpofe^ by 
the Blood that is driven back, and how they fhut 
tiie Artciy, may be obferv'd ccc (Tab.tl* ^^•?) 
The Appearance is likewife the famej, if you blow 
ijjto the^. Artery A ; 5 $. arc the Crown- Arte- 
ries (Arieria Coronarix) wjiich -fe^d . the Heart;^ 
;uid carry their Blood thither ; the. Openings of 
which in t^. the -<^(jrira, or .great Airtcry, are re- 
p^nt?4 P^ (7ab.ll. Bgao.) dd^ exia^y abov? 
thefe -.V^ves. . './■// . ,._ ..^ '' ' 

' ■ ' ■' '\ ( . I, 

S EC T. X. 7he Later aH Mufgks of the Heart. 

' Ki\ the admirable Curiofities obfervable in 
the Heart, would be too many to be here nicely 
examined into. The Lateral Mufcles in the Right 
"Ventricle of the Heart (to pafs by a great many 
other wonderful Contrivances in that Organ) feem 
^ere to require more particularly an immediate 
Attention ; .thefe Mufcles, holding the Sides of the 
Heart together, hinder it from being too much ex^ 
tended by the Blood that falls into it at each pia- 
jlole^ . and fo fer ve for a Meafure of the Quantity 
that is FP be poured into it at each time; tliey do 
like wife contribute to the bringing the Sides nearer 
together in the Syftok or Contraftion of the Heart. 
Thus we likewife perceive, that the left Ventricle 
is encompa^ed with much Wronger K^ufcles and 
Walls than the Right, which appears, when you 
cut the .Heart a-crofs; becaufe that thisJ?ftis 
only to convey the Blood thro' the Lungs, which 
bears, no Comparifon with the Diftance (viz,, the 
extreme Parts of the Body) which it aririves at by 
theiFprce of the Left Ventricle of the Heart!. 1iVhe- 
jjigr this Eprce be wJhoUy det^rmin'd by the con? 

•tracing 
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traftfag Mdfcles of the Left Ventricle ,• or whe- 
ther the Arteries aflbcd any co-operating Po^Krtr 
towards this Motion of the Blood, i% yet a Mijf- 
ter m Difpute : But this is certain, that whatever 
Forc6 conveys the Blood to the Extremities iff 
the Bddy, contributes towards fuifnifhing itthtte 
With the means of returnwg t6 the Heart by the 
Veins. If People cannot here difcdvfcr the Views 
mnd Defigds of their Great Creator, their il|nd- 
nefs is much to be ladehted: Yea, ought hot every 
one to ftattd amazed , that fees fo much Swifbte^ 
communtcatcd to the Blood, by fuch a foft flelhy 
Inftrument, in order to perform fo great a Circtt- 
latioji ii> fo ftort a time i 

Sect. XI- The Force and Pt>v3er of the Hearty re- 

frefented by Cpmfarifons. "' 

H E that doubts whether the Syftolc of the 
Heart is a Force fofficient of itfelf to bring 
about fuch a Circulation, mity, without Mathe- 
maticks, obfcrve how great a Force and Sv^iftncfs 
is performed by the Compreffion of two ]ft>dies, 
by taking a Chcrry-ftooe, and fuddenly fquetafhj 
it between his Fore-finger and Thumb; whicl 
■will caufe it to fly out more fwiftly than a Perfon 
never making that Obfervarion cou'd eafily ima- 
gine : By taking a Handfiil of wet Qay, and 
compreiOSng it fuddenly, As the Heart does tb$ 
Blood, another notable Jnftance offers itfelf* for, 
by obferving how iiiricibly the Clay burfts out 
wherever there is a PafTage for it between the Fin- 
gers ; and, conffdcring it thfe fame time, that this 
Clay has five Places to conle out at (three between 
the Fingers^ one at the Top, and another at the 
JBottom of the Hand) this Condufion (which il- 
luftratcsthe Motion of the Blooa from the Heart) 
ti^rally r^fults ; viz;, that if the Qay iiiued out 

pnljr 
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cMy t\vttf bnt Paffage (inflead of five) the Vdo- 
cWf ^ftPd be five times greater. After the feme 
ittaftttft* the Spittle ^ whi(;h is |)foduced in the 
Wfeufli' by fmoaking Tobacco, is difcharg'd tivith 
gtWt'Siviftnefs : This is performed by collcfting 
the^'Mofflfure into a Cavity between the Tongue 
todliiprf, Which Cavity they afterwards deftroy, 
by thrtlling the Toftgiie againft the Lips, and fo 
force 'dKf Spittle out^ One might inftan^e in o- 
thtif Gafesf, but thii is fuffieicnt to repfefent, in 
foine fbrf ^" tlife Purpttffc in bahd. 

is £ C Y. "XH. The Pferidirdimn, or littk Bdgtfthe 

"' - ■ Mmt. 

. . • ■ 

■ ■ ■ r " ' , 

A^O to all thiS) that the Heart k preferred 
v^ a ttiefflbranous Bag calted the Pericardium ; 
vrhi(!hyby fetniibing a Liquor from ks little Glands 
(cohcwnlng this, fee Betgeusy Malpighius, Sec.) 
di^eS tontintially keep the Heart fmooth, Ind fit 
to petfoi^m its conftatit powerful Motions, hin- 
dring it$ eit;ternal Membrane from being wtinkled 
by f!4>0'^much Drynefs; and it lubricates and 
mdifien^ the adjacent Mufcular Fibres, by which 
meatls iHi$ wonderful Inftrument is enable^' t(> 
^rfotitf iti heceflary Fftn^ions, which Other ¥?ife 

Leonid ')>fe obftru&ed» 

■■■"•' % 

$ i c f ; ; XIIL CmviBicns from the fdregohig 

Oifervations. 

r 

T o fay no more ; after the Contemplation of 
this Heafft in all itd abdve-mentioned Circum- 
fiances, can an utf happy Philofopher, even the moft 
ilt-natured and obdurate Atheift, be eafy in main- 
taining, that all this is performed without Wifdom , 
without Defign, and only by ignorant Caufes ? 
Since he cannot but know, that he w^uld be taken 
by 
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by all Men, and without doubt by himfelf too^ 
for a very fooliih Perfon, in cafe he durft affirm^ 
that a Fire-Engine only (which by np means is 
to be compared with the wife Contrivance and 
Strua;ure of the Heart) was produced by Chance, 
and without the Concurrence of a skilful Work- 
man. Let him alfo add, that this Machip? is 
made and put into Motion by another, fo that 
the whole is performed in his own Body, not 
only without his Will, but even without his iGiow- 
ledge and Perception; and will he not yet Tec 
that his dear and precious Life is preserved by 
another, who has fliewn fo great Wifdom therein ! 
How can any one conceive^ that this Motion of 
the Heart, according to the Calculation of the 
famous Mathematician BoreBi, muft be performed 
by the exerting of more Force at every Pulfe than 
is required to furmount the Refiftance of fome 
thoufand Pounds Weight? That fuch a Motion 
is performed above two thoufand tim^s in an 
Hour, without ever ceafing, whether we wake or 
flcep, for the Space of fifty, fixty, or feventy Teats 
perhaps ? And particularly fince our other Mufcles, 
after much lefs Pains, and fometimes but in one 
Day, become fp tiried and impotent, which never 
happens to the Mufcles of .this little Heart in fo 
many Tears. And cannot then (b; great a Matter^ 
brought about by fuch wonderful Inflruments, and 
^ter fo amai^ing a manner, convince every Man 
that is reafonable, and make him conclude with 
Certainty, that a Power far exceeding Humane 
Know^ledge is here exerted. 

Tea tione can deny, that according to what tire 
have juft now fhcwn, that as often as he lays his 
Hand upon his BreaA, and feels his. Heart beat» 
that thi^ Motion is performed without his own 
Concurrence, and confequently by that of ano«- 
thcr. 
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And fince we have feen befides, by the fore* 
going Strudure of the Heart and other parts, that 
this great Creator and Mover of all things is wife^ 
zad that our Lives do entirely depend on thefe 
Motions produced by his Power : I fay, when 
all this is well confider'd, muft not fuch a Man 
tremble, who does not only refufe to teftify his 
Xjratitude to this mighty, wife, and powerful 
Prefcrver of his Life, but alfo dares openly biaf- 
pheme him, and denies all his Attributes, and Per* 
teftidns } 




Contemplation VII. 

I a • « 

Of Refpiratton. 



S E c T. L TJje Air U necejfary to the Blood; 

THOSE who have read the preceding 
Difcourfcs are already informed, that the 
Blood difcharges itfelf from the Veins E and F, 
{Tab. IL Fig. 3.) into the Right Ventricle of the 
Heart j from thence it is introduced into the 
Lungs (by the Syftole of the Right Ventricle) 
thro' the Vena Arteriofa, or Pulmonic Artery G ; 
and from the Lungs it is again difcharged into 
the Left Ventride of the Heart, by the Arteria 
Venofa, or Pulmonic Vein H. 

Now whether the Bipod pafTes from one of 
thefe Tubes into the other immediately, or whe- 
ther it pafTes thro' that Subflance of the Lungs 
which is of the Nature of Bellows, we will not 
here enquire; this is certain, that the Air fuck'd 

* ioto 
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into the Lungs where this Blood is, does; as long 
asLifelafts, come in and go out agdiii; and 
whatever the Ufe of it be, it is fo great, that no 
Man xan want it a fliort Space of Time, without 
prefently dying; and it is no lefs probable, that 
thc^Inilrumcnts by which the Air is conveyed 
into the Lungs^ are made with great Skill and 
Contrivance. 

Sect. IL Ihe BkoiVeJfels and Afpcra* Arteria 

in the Lungs. 

H B that doubts of this, let him take the Lungs 
and Wind- pipe of a Lamb, or any other Animal, 
in which may be obferved, i. That the upper 
Orifice of the faid Wind-pipe can be covered 
with a fihall Cartilage, called the Epiglottis^ whilft 
the Food is defcending thro' the Gullet that lies 
behind it, into the Stomach. 2. That whereas the 
^Branches ^f the Wind-pipe, which fpread them- 
felves into the Lungs, are Cartilaginous, and of 
a Round or Cylindric Figure, that tney may al- 
ways remain open ^ yet the Wind-{)ipe itfelf, 
where It lies upon the Gullet, that it may not 
hinder the Paflagc of the Air in the fore-part of it, 
does by its Cartilages compofe part of a circulju: 
Figure only, and behind has only a membranous 
Covering, becaufe the Cartilages perceivable in 
the fore-part of the Wind-pipe, would prefs too 
hard upon the Gullet, thereby incommoding the 
Paffage of the Food. 3. The wonderful Strufture 
of the Air-Tubes, or Branches of the Wind-p- pe, 
(jab. II. Fig. 12. A E) which paffing throughout 
the Lungs, lie between the two Blood- Veflfels 
B E and C E,: of which B E ferves for a Paflagc 
to the Blood that enters into the Lungs, and C E 
to that which coming out of the fame enters into 
the left -Cavity of thcHca;rt» The fame is ob- 
ferved 
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{erved to happen conftantly in thefe Lateral 
Branches; the Blood-Ve£fds being cutoff .her^ 
they are reprefented finer, and the Ramifications 
of Air-Vcflels interwoven wiUi them, are mpre 
cotnmodioufly defcribed. 

S £ c T. III. 7%e Glands in the Wind'ptp: 

But if it was neccflary to ufe great Care irt 
the Formation of any Part of the Body, it fecms 
to be moftly fo here, to the end that this Tube, 
(u(hich as long as we live, or whether we wake 
or fleep, admits of a eonftant Influxand Refiux of 
Air) fiiould not by this Air grow dry. Is there 
then no Defign to be traced and observed here ? 
Since the Omnifcient Creator has cloathed thet 
fame on the infide hot only with a /Glandulous 
Membrane, from which a Humour is^ always fil- 
trating, and in order to moiften the Thro?it itfclf, 
has been pleafed to place two Glands called the 
Thyroide^y of a confiderable Bignefs, for that Ufe, 
befides thofe other Glands which \^t trcmmonly 
name the Almondsy biit further, to manifeft his in- 
tended Purpofe more clearly, has planted in jil < 
thofe Places where the Air-Veflel is divided into 
Branches, very vifible Glands for the Moiftnrc 
thereof; (whether they have any other Ufcs be- 
fides, we are not now enquiring :) And forafmuch 
as the Epiglottisy by reafon of the continual palling 
and repaffing of the Air that ftrikes upon it, feems 
almoft impoffible to be kept moiftened, and if it 
were dry, could not fo well difcharge its impor- 
tant Funftion ; can any one fee, without Aftonifli- 
ment, how the great and wife Contriver thereof, 
has furnifiied this Cartilage with fo many little 
Glands above and below, in order to ihoifteu it 
beyond all others I f 

Sect* 
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Sect^IV.: a Hundred Mufcles requifie toviords 

ReffirmiofL 



J •• ' 



i^ o T to mention here the Divifions of the 
Wind-pipe into fo many Cartilagirious Rings, not 
the Membranes and Fibres by whicli they are 
foftened to each other, nor the wonderful Stru&ure 
of the Larynx, coniiAing pf fo many Cartilages^ 
and moved by fourte.en Mufcli^s, to the e^d that 
by all this Apfarams, the Wind^pipe and its Orifice 
being feveral ways lengthened and {hortened^ di-^ 
iated and contrafted, the Voice might be thereby 
formed, and yield a more fhrill or dciep Sound ; 
which things being now become the Objeft of 
the iEnquiry of feveral great Naturalifts, we (hall 
here confine ourfelves only to R^efpiration ; and 
content outTelyes with asking any one that does 
ftill quefiion the Wifdom of his Creator^ ^yhethet 
he can believe that the Inftruments, whlch,beflde^ 
the Lungs, are neceflfary thereto, could be ranged 
and placed near the others without any Under- 
fianding or Defign ? Efpecially if it (hould be 

{)roved to him, that altho' the Midri£f alone is 
ufficient for Refpiradon, yet to the end that fo 
neceffary a Work as this is, might not eafily be 
obftrufted, about a hundred difl^rent Mufcles are 
likewife applied to the fame Purpofe ; and, as eafy 
as the A&ion of breathing may appear to be, that 
in a ftrong Refpiration (when every one of this 
preat Number of Mufcles, that are capable of be- 
ing ufed therein, are employed for the Purpofe^ 
before the Breath be drawn in and driven out again ^ 
this great Number of Mufcles muft have all been 
employed for that Purpofe. 

This is fufficiently known to the Anatomifts | 
and> to gi|e you a (mail Sketch of it here, we' 
(hall i^orm you, that in drawing in the Breath, in 

ordet 
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order to raifc up the Ribs and the Brcaft-Bone, 
and thereby to dilate the Cavity of the 7%orax, or 
Breaft, there are put in Motion on the one Side, 
one Muf cuius Subdavim^ eleven Intercoflales Externi, 
eleven Levatores Coflaruniy bclides the Senatus An- 
ticus Minor y the Senatus Amkm Major ^ the Serratus 
Pofiicus Superiorj and the Cervkalis defcendens Die- 
merbroekiiy and three others whjch are therefore 
called Common^ becaufe they likewife perform other 
Motions, viz,, the PeBoralisy Scalenus^ and Leva- 
tor Scapula, which together make thirty Mufcles 
on one Side ; and there being as many more on 
the other, are in the whole fixty that are enj- 
ployed in Infpration, or drawing our Breath in- 
wards. 

Towards Expiration there are likewife employ- 
ed nineteen Mufcies on a Side, eleven Intercoflales In^ 
terniy the Triangularis j the Sacrolumbus , and the 
Serratus Pofiicus Inferior , and with thefe alfo five 
Common ones, viz.. the Mufcles of the Belly ; thef© 
are altogether thirty eight Mufcles, ufed tor Expi- 
ration only, which being added to the fi«ty above, 
make together the Number of ninety-eight : Now 
if you add to thefe the Midrift^ being the princi- 
pal Inftrument of them all, and which, according 
to the Opinion of that great Anatomift Verheyeu^ 
confifts of two, or it may be three Mufcles more, 
there muft, according to this Computation, be at 
leaft a hundred Mufcles made ufe of in one fingle 
Aftion of Breathing as ftrongly as we can. Thefe 
Obfcrvations we find made in the A£la Lipfienfiay 
Anno 1707, of 3^. G. Vauliy upon Van Home. 

I would now ask again, whether any Body can 
fuppofe that fuch a Difpofition, where there are 
fo many Mufcles confiding of Fibres extended fo 
many different Ways, is produced by Chance, or 
without Defign? Or whether it does not plainly 
appear to him, that this great Comppficion of 

y^i* I. G the 



\ 



\ 

94 The Xlhriftian Thilofopher. 

the Mufclcs is exprefly adapted to the end of 
Breathing. 

Sect. V. Without Air this whole StruBure ii ufelefs. 

But if what has been here mentioned concern- 
ing the Difpofition of thefe Mufcles, fhall appear 
wonderful in every Man's Eyes , witt he not yet 
ftand more amazed at the Wifdom of the great 
Diredor of all Things, when he finds that all 
thefe Inftruments, tho' never fo artfully adapted to 
Refpiration, would be yet in vain, and of no man- 
ner of Ufe, if Mankind, ami all other Creatures 
breathing, were not furrounded with fuch a Mat- 
ter as the Air is, which has in it, among other 
Properties, an Expanfive Power (Fis EJafiica) be- 
(ides a Weight, which caufcs it to operate and di- 
late itfclf ; from whence it comes to pafs> that as 
foon as the Breaft is enlarged by the Operation 
of the above-mentioned Mufcles, this Air imme- 
diately ruQies into the Wind-Pipe and Lungs,* of 
which Property (taking it at prefent for granted) 
we fhall treat more largely hereafter, when we 
enter upon the Contemplation of the Air itfelf ; 
and we fhall prove experimentally, that in an Air 
which is but partially diverted of this Elaflic Force, 
almoft all Creatures will immediately perilh. 

Sect. VI. TJje Properties of Expanded Air. 

However, that we may here give you fome I- 
dea of Refpiration, it will be neceffary to repre- 
fent prtvioufly, i. That when the Place in which 
any Air is fliuc up , is made larger , the faid Air 
filling a greater Space, is (o much the more weak- 
ened in its expanfive Force. 2. If the Air thus 
weakened has any Communication with other Air 
that isftronger, and both of 'em can aft upon 

each 
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each other, the ftrongcr Air will immfcdiately rufli 
Cinto the enlarged Place, in whicli the weaker was 
contained. 

Sect. VII. 7%e Comparifon of Reffiratim with a 

Pair of BeEovjs. 

To prove this by a Comparifon, one need only 
reprefent to one's felf a Pair of Bellows, (T^ab. Ilf. 
Ftg. I. A E F) in which we know that nothing 
more is requifite in order to draw the Air into the 
Mouth A, or Tube A B, than to feparate the 
Sides E D and F G from each other i by which 
Means the Space £ D G F is enlarged ; and fo 
the Air that was contained thcijpin being weaken'd> 
and not powerful enough to baUance the external 
Air, with which it had a Communication by the 
Tube A Bj the laft being now become the ftrong- 
eft, does by its Elaflic Force crowd itfelf into the 
Mouth of the Bellows. 

The fame thing would happenj if one fuppofed 
that a Bladder B C were faltned to the Tube A B 
within the Bellows i in which Cafe the Space K 
being dilated, the Air therein would likewife ba 
too weak to refift the Air which fills the hollow 
of the Bladder B C, thro' the Tube A B, by 
which means this Bladder will be blown up, ana 
expanded by the ftronger external Air ruftdng ia 
upon ic. 

Now if you fuppofe the Tube A B to be th« 
Wind-Pipe, the Bladder B C the Luqgs, and the 
Space thereof E D G F the Cavity oi the 7%orax 
or Bread, you will fee the Reafon why the Air 
ruflies thro' the Wind-Pipe into the Lungs, td 
which it is fattened like thefe Bellows, when by 
preffing down the Midriflf, and by the other MuP- 
dfs, the Breail is made wider and larger. 

I tire 
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He that dcfires farther to fee how the Lungj, 
whilft hanging to the Wind-Pipe, may be puffed 
i]p by the Air, need only take the Trouble of 
blowing ftrongly into the Wind-Pipe of a Sheep or 
Ox newly killed, by which means lie will fee the 
Lungs, like Bellows, expanded by the Wind that 
paii'es into them. 

5ect. VIII. An Experimem upon the Lungs in 

Vacuo. 

I HAVE reprefented thefe Appearances after fuch 
a grofs manner, to the End that thofe who have 
not the Opportunity of ufing the Air-Pump, may 
havefome Conception thereof; but thofe that have 
ufcd this extraordinary Inftrument, fo neceflary in 
examining the Works of the great Creator, may 
form to themfelves a much clearer and more di- 
ftinft Notion thereof. 

Let the Covering O P be laid upon the Glafs 
O P F, 'tab. III. Fig. 2. (landing upon the Air- 
Pump, which has a little Tube A N B paffing 
thro' the Centre of it, and a little Cock at N, 
which now appears open, but may be (hut ; under 
this Covering, at the Extremity of the little Tube 
A N, there is another fcrewed on at B C, the End 
of which is (luck into the Wind- Pipe of a little 
Piece of Lungs D, which is tied faft tp it. 

Now when the Piftcn or Sucker L M of the Air- 
Pump is thruft to I k, or fo far inwards as pofli- 
ble, one fees that the Piece of Lungs D hangs in 
the Space E, that does not extend itfelf farther 
than from O P to I K, when the Cock G H is 
open, in which Space the internal Air is (hut up ; 
but the little Cock at N being tyrned, the Sucker 
is drawn backwards from I K to L M ,• and then 
the Space that contained the included Air ii fo 
much larger , as the Diftance between I K and 

LMs 
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L M y both Spaces being fille^i by the Expanfion 
of the Air, which ther.eJroie lofcs a great deal of: 
its Elafticity : This will appear, if you open again 
the little Cock N, when the external Air rufhing.- 
into the Piece of Lungs D, thro' the Tube A B, 
blows it up ,• the Reafon of which iSy that this 
Air having loll nothiiig of its Elafticity, prefles 
more ftrongly into the Lungs D from without^, 
than the included Air at E , which prefles it in-, 
wardly, is ablQ to refift, bccaufe of the weakning 
of its Spring. ^ 

That this is true, will appear, forafmuch as if 
you thruft the Sucker L M forwards to I K, and 
drive the included Air into a narrower Space, it 
will again ftrongly expand itfelf at*E, and prelHng 
with more Violence the Lungs D, will make them 
become fmallcr, by forcing the Air which was in 
them to go out again thro' the Tube fi A ; and this 
Effed you may produce as often as you repeat the 
Experiment, by drawing or thrufting the Sucker 
backwards or forwards. Now if you will fuppofe 
the Tube A B to be the Wind-Pipe, the Space 
O P K I to be the Cavity of the 'Thorax^ and the 
Sucker L M the Midriff, there will be a mighty A- 
nalogy between that Experiment and the Bufinefs 
of Refpiratlon ; and the whole Difference is only, 
that whereas the Cavity of the "Thorax^ in which 
the Lungs hang, is dilated and contra^ed by the 
Mufcles and other Iiiftruments ,* the fame Eifeft 
is produced in the Air-Pump, only by the Sucker 
thereof 

Now fuch as don't think it worth the while, or 
have not the Opportunity of making this Experi- 
ment with the Lungs of any little Animal, may 
life an empty Bladder D, tying the fame to 
the End of the little Tube P C, which will 
give them all the Appearances very conveniently 
iind agreeably; fo that with but halt a turn of the 

' G 3 Handle 
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Handle of the Air-Pump one way or other, they 
may fill or empty the Bladder of Air. * 

Sect. IX. An Experiment with a tittle Bottle (f 

iVater. 

Kow if any Body has a Mind to fee with his 
own Eyes, after what manner and how violently 
the Air crowds itfelf into the Lungs as foon as 
the Cavity of the Breafl is enlarged ; inftead of a 
Piece of Lungs or Bladder, let him take a little 
Glafs Viol, holding about an Ounce or fuch like 
Quantity of Water, and tye it to the Tube B C, 
fo that the End of the Tube may be thruft as far 
as it can into the Water, then (hut the Gock N, 
and enlarge the Space as before, by drawing back 
the Sucker to L M; let him open the little Cock 
N, and he will fee that the External Air, which 
by its ftrong expanfive Faculty forced itlelf in- 
wards, will put the Water into a very violent Mo- 
tion, juft as if one fliould fet his Mouth to the o- 
ther End of the Tube A, and blow thro' the Wa- 
ter as hard as he can. 

Sect. X. 'The Experiment of a Syringe in Vacuo. 

Now, in order to convince every one experi- 
mentally, that altho' ar Space be enlarged, as hap- 
pens in the Thoraxj when we draw in our Breath, 
or even, tho* a Space be made where there was 
none before, as in a Syringe, by drawing up the 
Sucker; there are neverthelefs Cafes, in which, 
it the Matter that otherwife rifes up in the Sy- 
ringe, has no Expanfive or Elaftical Parts in it, or 
is not moved or preflTed after fome other manner ; 
it will by no means run into the empty Spaces, in 
order to fill the fame : Let any one but caft his 
Eye upon this little Machine, F H I, {Tab. IIL 

Fig. 
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-F^X- 3-) which i% commonly to be found in the 
Shops of thofe that make Air-Pumps, and he will 
fee, that it an empty Space be made in the Sy- 
ringe A Bj by drawing up the Sucker FA, (after 
having firft difcharged the Air at G , out of the 
Glafs-Bell A B I, thro' the- Air-Pump) the Water 
in the little Glafs D E, in which the Tube of the 
Syringe ftands B C, and which is open at C, will 
by no means tife up into the Tube, nor fill the 
empty Space in the Syringe, as ufuallyj becaufc 
the Water D E, has no fenlible Elafticity or Spring 
in itfelf, nor is afted upon, by any other Elaftick 
Body, which in this Circumflance would be re- 
quifice; from whence one may conclude, and not 
obfcurely neither, what we have already faid con- 
cerning Refpiration, vix». That altho' there be 
Space enough prepared in the Breaft, in order for 
Breathing, yet, in many Cafes no Air (if, like the 
Water, it ftiould happen not to be Elaftick, nor 
heavy enough) would come in : All which, is yet 
hereby more Evident, that, fo foon as one lets in 
the Air again into the Glafs Bell, H I B, the farnc 
gravitating upon the Water D E, by its Elaftick 
Force , immediately caufes it to rife up into the 
Space that was made for it at A B, thro' the Tube 
B C, in which, as there is now no Air remaining 
in it, there is no Refiftance, 

He therefore who rightly comprehends all that 
we have been faying above, and has learn'd from 
thence how Refpiration is performed, muft be con- 
vinced after the moft particular manner, that our 
Breath is properly the Gift of God; and that it is 
likewife enjoy'd by Men exa(aiy after the fame 
manner as th^ Alms which a Beggar receives from 
us. For juft as that poor Wretch opens his Hand, 
and (hows it empty, waiting till the kind Benefa* 
tior is pleas'd to put fomething into it, and to 
fill its Emptinefs, and remains paiCve all the while: 
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So all Creatures, even felf-conceited Man, ^an on* 
\j open their Breaft , and expofe irs Emptinefs to 
the great Giver of Breathy being alfo obliged like 
the Beggar himfelf to expeft, till the adorable 
Preferver of all things, in uhofe Handy as the Pro- 
phet Daniel tells us, is thi Breath of Kings y ch. v. 
ver. 23. vouchfafes to fill the Lungs with his Air, 
by the Help of its Elaftick Faculty ; which de- 
pends alone on the Power of the Creator, and to- 
wards which the mighticft among Men can con- 
tribute nothing at all. It is impoffible to exprefs 
this in more emphatical and ftronger Terms than 
St. Paul has done , in the xviiith Chapter of the 
jiSts, ver. 25. Hegiveth to q^y Ufeand Breathy and 
aU things. We alfo meet with fomething of the 
like Nature in Ifaiahy ch. xlii. ver. y. He that gr- 
veth Breath to the People upon the Earth, and Spirit 
to them that walk therein. 

Sect. XI. Convi£iions from the foregoing Oifer" 

vations. 

Now let the proud and haughty Creature, 
called Many think once ferioufly with himfelf, and 
fee whether he can find any Subterfuge, whereby 
he may avoid owning, that he is obliged, like the 
meaneft Beggar, every time he fetches his Breath 
to reprefent his Poverty to his Maker, and his In- 
ability of preferving his own Lite, but one minute; 
and to beg him, that he would vouchfafe to fill his 
empty and gaping Lungs and Breaft, with firefii, 
good and wholfome Air, and fo continue hi$ 
Life from one inftant to another : And can any Bo- 
dy contemplate with Attention, this Nothingncfs 
of himfelf, and abfolutc Dependance at every 
Breathing, upon his great Preferver, and the fo ma- 
ny Thouiand, yea Millions of Timc^, in which 
this gracious Bcncfador has mofl freely granted 

him 
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him Breath, and confequently, his precious Life, 
during fo ^any Years ; and yet remain, nor only 
ungrateful to him , but even deny all his adora- 
ble Attributes and Perfedions, even thofe that 
he has found fo Beneficial to himfelf ; an^^ if it 
were poffiWe, wifli to annihilate the fame. What 
(ball be faid of fuch unreafonable and impious Opi- 
nions, but that they ought to be detefled by all 
Generous and Grateful Souls ? 

Sect. XII. The Ufe of Refpiration. 

I 

We {hall not here enquire more largely into the 
Advantage which this Refpiration, (the manner of 
• which we have hitherto treated of) gives to Man- 
kind : Since the moft Learned Naturalifts are not 
entire^ agreed,whether it ferves to cool the Blood ; 
or, whether it be to procure a more convenient Paf- 
fage for the Air alone thro' the little Tubes of the 
Lungs, and thereby to produce a better mixture of 
Blood i or laftly,to communicate a Nitrous Spirit to 
the fame in the Lungs ; which is believed by many, 
becaufe, if the Blood running from a Vein, be mix- 
ed with Water impregnated with Salt Peter, it 
changes its dark Colour into a (hining Red, and the 
Serum or Whey thereof, becomes as clear as Water, 
tho* containing neverthelefs, a fufficient quantity of 
Material Food, as may be obferved by putting 
fomc drops of the Acid Spirit of Nitrcy or Aqua 
fonts therein, which will feparate a White Curd 
from the faid Whey ; Now the Arterial Blood 
has likewife the fame Property, being dark before 
it comes into the Lungs : but after having paiTed 
thro' the fame, and therein undergone the Aftion 
of the Air (be it what it will) it difcovers a bright 
red Colour, when difcharged into the Left Ven- 
tricle of the Heart,and when it proceeds further inl- 
jto the Arteries : And that which i% obferved by 

fome 
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^xoac with greater probability, is, that the Air be- 
fog Nitrousj will change the Blood, that has been 
drawn out of a Vein, whilft it ftands expofed in a 
Bafon,froin a dark, to a bright red Colour, giving 
it z Tinfkure perfedly like that which it acquires 
by the mixture of diffolv'd Salt Peter. We fliall 
pafs by all thefe things, by reafon of the Dif- 
putes and Controverfies of Learned Men, leaving 
them to be difcover'd by the following Ages, and 
confine our felves only to an Experimental Enquiry, 
which of the aforefiaid Benefits and Advantages, 
or what other arc the true ones that may be 
affirmed to be communicated by the Air to the 
Blood. 

This i% however unqueftionably true. That the* 
drawing in of the Air is of fo great a Convenience, 
that no Body could want it long without Dying ; 
and that our Heart, and the whole Strufture of 
the Veins, are formed after fuch a manner, by the 
^-wife Creator, that all the Blood of the Body, is 
made to pafs feveral times in an Hour thro* the 
lungs, and there fubjefted to the Operation of 
the Air. 

Sect. XIII. T'he Difpojkion of the Air in the time of 

Peftilence. 

"Now, of how great Importance, beddes the 
B^Iaftical Force and Gravity of the Air, the good 
Difpofition and Conftitution thereof, is, towards 
the Prefervation of the Lives of Men, andBeafts,, 
is very plain at thofe Seafons, in which the Air 
"being Corrupted, Peftilential Diftempers are oc- 
cafion^d, and Kings and their Siibjefts, and Small 
aiid Great, are fnatched away by Thoufands : And 
thefe kinds of D:T;:afes muft not beafcribM to any 
other Caufc, fince, being conmion to all Sorts of 
Men, they muft likewife proceed from one com- 
mon Source or Spring; aud that can be nothing 

dfe 
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dfe but the Air, which is coipmon to all Man- 
kind. The famous Profcffor Schacht has given us 
an Account of a dreadful Example of this Peftilen- 
tial Infeftion of the Air, in the laft Plague at Ley^ 
den, viz,, by expofing a Bucket of Water a whole 
Night to the Air, even within Doors, upon which 
in the Morning there flood a kind of a Cream or 
Scum of divers Colours, that had been communi- 
cated to it by the Air ; this being gently skimmed 
off with a Spoon, and given a Dog to drink, the 
Poifon was fo Strong, that he died of it in a few 
Hours : And how pernicious alfo in general, the 
Corruption of the Air is, wiU abundantly appear 
from the Melancholy Experiments whereby it 
has been often feen, that People have been mifer- 
ably Suffocated, and. Dyed in an Air to which 
they were accuflomed all their Lives, as foon as 
that fame Air becomes Infeded, and Poifon'd 
with the Smoak of glowing Charcole, 

Sect. XIV. 7%e Air leaves famething in the Blood. 

Now the Opinion, that the Air being drawn 
into the Lungs, leaves fomething there (whatever 
it may be) and does not come out again of the fame 
Temper, feems to be fomewhat probable from 
certain Experiments, which I have found among 
my Notes in the Year 1^95, by which it fliould ap- 
pear credible, that the Air leaves behind it in the 
Lungs the fame Particles which -ferve to maintain 
Flame. Concerning this, the Reader may have re- 
courfe to the Ninth Se^ion o(t\iQ Tiventyfirft Content^ 
flation upon i^re where the Experiment is (hewn in 
all its Circumftances. Befides which, there is to be 
found in the Memoirs of the French Academy of' Scien^ 
cesy Anno 1707. p. 213. an Obfervation of Monfieur 
Hombergy where he fays. That if any Body has 
been in a Place where there was a ftrong Scent of 
Oylof Turpentine,he will difcover afterwards that 

his 
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his Urine has the fame fmell of Violets,as if he had 
fwallowcd Turpentine itfelf. Now (incc thefe fine 
Particles of the Oil of Turpentine do not feera to 
have entered his Body, othcrwife than by Refpira- 
tion, and it being very probable from the finell of 
the Urine, that they muft have been firft mingled 
with the Blood, this Gei^tleman concludes, that the 
Air leaves fome Particles behind it in the Blood; 
but we (hall not here expatiate upon thofe things 
which forac People hold uncertain* 

Sect. XV. ConviSiions from the foregoing Obfer^ 

vations. 
Now can any Body, that has well weighed and 
underftood all thefe things, avoid feeing that his 
Precious Life is in the Hands of another^ and how 
greatly we are obJig'd to flicw our Gratitude for 
his Goodnefs, in continuing the fame : I£s, I fay, 
who prcferves this great Sea of Air, in which 
Men live like Fifhes, in fuch a Difpofition as to 
make it fit to perform this grcatOffice to the whole 
Race of Mankind, and fo many other Creatures, 
in preferving their Lives and enabling them to 
breathe? Or, can the fame likewife be reftified by 
any Humane Means, after it is corrupted and be- 
come fatal both to Rich and Poor ? Now if all 
this be performed by Chance, and without the 
Providence of a Gracious and Powerful Ruler, 
how comes it ^o pafs that fo many thoufand Years, 
among fuch great Revolutions that it undergoes, 
by Stoniis, Thunder and Lightening; from fo 
many poifonous Vapours exhaling from fubterra- 
neous Caverns, and from rotten and putrified Bo- 
dies, none of 'em all have hitherto been able to 
deprive it of that Conftitution, by which it pre- 
serves the Lives of all Creatures ; fince if every 
thing be Accidental, and not under the Direction 
of a wife Being, the one might as eafily come to 
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pafs as the other > Butofthefe, and other Proper- 
ties of the Air, an exprefs mention (hall be made 
in its Place. 

In the mean rime, let every Body, that has the 
Knowledge of his Maker and Preferver at Heart, 
feiioufly recoiled all that has been faid about Re- 
fpiration, and, in a filent Retreat, examine him- 
felf, whether he can maintain with Reafon, that 
this Air is not created for this v^ery Purpofe among 
others , in order to prefervc the Life of evcty 
Creature breathing, fince this alone, and nothing 
clfe in the World, has the Qiialities that are re- 
quifite thereto ? And let him fay, if he dares, that 
all that moft amazing Strudure of the Mufcles of 
the Breaft, is formed by meer Chance only, with- 
out any Profped of that great End of hfpiring and 
Expiring of the Air, fince there is here likcwifc 
fuch a great Number of Mufcles difpofed after fo 
wonderful an Order, to produce that very Effed 
only, or hardly any other: Can he imagine, that 
the Lungs were made without Underftanding, and 
placed in the Breaft after the m^anner we have al- 
ready fhewn? Whereas, ii they had been difpo- 
fed any otherwife, all the Properties of the Air, 
all the Difpolitions of the hundred Mufcles, which 
now ferve. this Work, would be entirely in vain, 
and the whole Globe of the Earth would be prc- 
fently difpeopled. Can any one fancy, that fo 
many Ribs and Cartilages, of which the Breaft is 
compofed, fo many Mufcles by which it is moved, 
together with the Midrift^ and Lungs, have met 
one another in fuch a little Space by meer Chance; 
and that the Air alfo has encompafled them all 
without any Purpofe; whereas, if but one of 
thefe Ciraimftances were wanting, the great Bufi- 
nefs ot Refpiration, and therewith the Lives of 
all Creatures, would immediately be ended ? Can 
any one think, that where fo many and fo different 

Things 
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Things concur to one End^ the fame are not made 
with this Dcfign, that they (hall be ufeful to each 
other?. He would l>e afeam'd to maintain, that ^ 
curious Lock and Key adapted to a flrong Box> 
and by which alone it could be openM , was not 
made by an JngenioHs Pf^OYkman^ but by meet 
Chance, by which only they had met together. 
Unhappy Men! that can continue in fuch fenfelefs 
Opinions, after fo long and daily Contemplations 
of thofe Works of the Creation, in which the Wif- 
dom of the Creator h io vidbly manifefted. 




CONTEMPLATION VHI- 

of the StruSlure of the Veim. 



a. ■ ^1 



Sect. I. *The Tranption to the Veins. 

WH AT has been faid feems to be more than^ 
fufEcient, not only to bring a Sceftkk inta 
the right way, but even alfo to convince the moft 
ohHinsLtc Infidel J that our Bodies muft have been 
formed by a Wife Creator, and that the Origin 
thereof caa beafcribed to nothing lefs than an ^c- 
cidentaland Ignor ant Caufe ; yet, if there Chould. 
ftill be any Body who either thro* want of coniideiir' 
iqg what has been already faid, finds himielf un*^ 
nioved, a»d confcquently unconvinced thereby ,* or 
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altho' he has underftcx)d it, fliould yet with-hold 
his Confent to the Conclufions that flow from 
thence ; let him go but one ftep farther with us, and 
fee whether, without a Contradiftion of his own 
Confcience, he can contemplate the wbnderful 
Strudure of the Tubes thro* which the Blood cir- 
culates, and which are contrived ^or fo many Pur- 
pofcs ; and then believe, if he can, that He who 
formed them all, propofed no End to himfelf, when 
he made them, nor knew what He himfclf was, 
nor what he had Created. 

Sect. IL The Cmrft of the Arteries. 

N o w in order to the compleat Conviftion of all 
fuch Atheifts and Scefticks^ they are intreated fe- 
rioufly to confider with us, whether it can be ima- 
gined, that the Vefl'el (7a^. II. Fig. 3 .) which is 
called the Aortaj Arteria Magna^ or Great Arterf^ 
has, without an over-ruling Underftanding or De- 
fign, acquir'd fuch a Form as is (hewn from Per* 
beyerij in Tat. III. Fig^ 4. in the particular Scitu- 
ation wherein it appears in Humane Bodies. 

Befides other Wonders which we don't meddle 
with here, we know, that there is not any one 
Part of the Body, as yet difcover'd, in which wt 
find that the Blood is not convey 'd thither by the 
Branches of this great Artery, either for Nourilh- 
ment or Motion, and likewife for the Separation 
of other Humours and farther Ufes. Will any Bo^ 
dy therefore believe, that this whole Difpofition 
of the Arteries, has been thus contrived fc^ Acci- 
dental or Ignorant Caufes ? 

Now in order to impart fome rough Conception 
or Idea hereof, which might otherwifc appear a 
little obfcure to thofe that are unexperienced ; let 
OS here reprefent to ourfclves the Beginning A O 
of this Artery, as cut. off from the Heart at Q, 

and 
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and wc (hall fee two little Arteries a a^ called the 
Coronary Arteries, coming out of the lame, and 
turning towards the Heart ; the fame are repre- 
fentcd a little bigger in T'ab. II. Kg. ii.BB. 

Then if you afcendas it were ftreight forwards, 
you may fee in Tab, III. Fig. 4. the Carotides b b, 
proceeding out of this Veflfel, the Palfe of which 
a Man may feel with his Finger on each Side of 
his Wind- Pipe; thefe having, as they go on, com- 
municated fome Branches to the Wind-Pipe and 
Parts adjacent, do each divide themfelves into two 
Branches, one of which, e <?, goels into the Head, 
to the thick Membranes of the Brain, to the Mu- 
cilaginous Glands, to the Eyes, to the inmoft 
Parts of the Ear, and to the Subftance of the Brain 
itfelf ; and t'other Branch, d d, proceeds to thofe 
Parts that compofe the outfide of the Head, and 
is the fame which is felt in the Temples of the 
Head. 

We may obferve farther, that this great Artery 
begins to bend itfelf at A, in order to defcend on 
the left Side ; that on either Side there appear two 
great Branches D and L, called the Subclavi^; 
which, as at F, are again divided into two great 
Branches, one of which fcems to terminate at the 
Elbow, and the other, E, carries the Blood to the 
remaining Part of the Arm, and the whole Hand, 
quite down to the Fingers ; But before this Dit 
vifion at F, the Subclavia fends out feveral Bran- 
ches ; fuch as the Branch m downv/ards to the 
Breaft, and », whofe lateral Branches become 
the fuperior Intercoftales; there go fa|-tbcr up- 
wards the Cervicaks c c, otherwife called the 
Vertebralesy whofe lateral Branches at i i difchargc 
their Blood into another common Veflel A, which 
like a Chain runs along ^he Back-Bone downwards. 
Finally, thefe Vertebrales goes to the Brain. To 
fay nothing morii^ zx prei^pt of all the little Brati- 

ch6S> 
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chcs, as ky which go to the Mufcles of the Neck* 
c py to the Shoirfder-Blade withfn and without, 
and all thofe which we may obfcrve to proceed 
from the Arteries of the Arm. 

The great Artery turning itfelf now downwards 
at B and C, produces firft the Bronchialis bhy which 
ftems to feed the Lungs ,• this is followed by th^ 
inknor Itftercoftales ccy which come out here acrofs> 
and are off ; and under thefe there comes forth 
fometimes a Branch to the Midriff i^ under which 
is the Caliacaky which divides itfelf into two Bran- 
ches, the Right of which goes to the Stomachy 
to the Cawl or Omentumy to the Pancreasy to the 
Gall-Bladder, and invefling Membrane of the 
Liver; and the leftj after having eomitiuhicated 
fome little Branches to the Stomach, Cawl, and 
Pancreas y terminates chiefly in the Spleen. 

Under this Caliacay the uppermoft Mifaraka »• 
comes out of the Great Artery, and runs thro 
the Midriff to the thin Inteftines, in the fame man- 
ner as the Artery u does to the thick ones. 

s s Are thofe that go to the Kidneys and to thd 
Loins; vv are the Spermatic Arteries. 

After all thefe Branches, the whole Great Ar- 
tery divides itfelf at w into two great Branches^ 
called the Rami Iliaciy which fending their Bran- 
ches to the lowermoft Bowels of the Belly^ as the 
Bladder, the Matrix, and other Parts of Genera- 
tion, to the Inteflinum lieiiunty &c. proceed farther 
on both Sides down to' the LegSi and to the ex- 
treme Parts of the Toe^, after the fame mannet 
as the Pen a Suklavia at P does to the Arms. 

Sect. III. The Courfi cfthe Veins: 

KoW a^ thii gteat Arter^ tranfinit^ its bran- 
ches to all the Parts of the Body, can any ond 
imagine, that not one of them, how little foever^ 
Vot. L H . id 
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is to be found, to which there is not again a Vein- 
branch adapted ? Which Branch carries that Blood 
back to the Heart, that was brought from thence 
by the Artery, to all the other Parts. 

Let thofe who defire to form any Notion hei^e- 
of, caft their Eye? upon Tab. HI. Eg. 5. and ob- 
ferve how thefe Veins run alon^ the Body, 
ar.d after having performed their O^ice, carry the 
Blood back to the Heart : So that riie fame Blood 
which in Fig.^. (to give one or two Inftances there- 
of) was brought from the Heart thro' the Arteria 
Suklavia/Py to the Extremities of the Fingers 
7, 8, p, is again received by fmall Branches of the 
Vein A N, in Fig. j. by which it returns thro' 
QjO M G, and is brought thro' a great Veffel E^ 
called the Fefta Subdavia to the Vena Cava C, ind 
fo on till it difcharges it fclf again thro' the Orifice 
A into the Heart. 

Thus we here fee the Jiisular Veins, Eg. $.dd, 
ecy and the Vertebruhf j^ bringing back the 
f;^me Blood, which itiJptg, 4. was carried into the 
Head, and other Parts^ thro' the Arteries ^^, ccy 
and as befpre. Fig. y. leading it to the Heart A, 
thro' the fame Vena Cava C. 

Wemuft fuppofe after the like manner, that the 
Blood, which was carried down thro' the Artery 
T, {Fig. 4.) and, as in the Arm, driven to the Ex- 
tremities of the Toes, is there received firft of all 
in the fmall Veins, in order to bring it back, and 
farther thro' the Vein I G, Eg. j. along E B, 
(which is called. Vena Cava Afcendensy becaufe the 
Blood pafles thro' it upwards; and difcharges 
itfelf in the Heart at A. 



Sect. 
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SbCt. IV. ConviElions from both the firegoifig 

Se^ions. 

N o v^ fuppofing the fame Phartioihena in all the 
Viens and Arteries i ean any one imagine, that 
this great Artery, and the Whole Strufture of 
the Ve.ns, are made without Knowledge and 
Underftanding ? or that each of them are not thus 
contrived for their particular Purpofes, of carrying 
the Blood backwards and forwards ? He that will 
venture to maintain this, how can he be convin- 
ced ? And let him but ask himfelf, if feeing the 
pipes and AqueduEis of a Fountain (in which there 
isnot the thoufandth part of fo much Skill or Art as 
ita the Dii&s of the Blood) he will dare to main- 
tain,- that he really believed they were all 
difpofed after fuch a manner, without any Wii- 
dom, or Defign, or Contrivance of the Matter i 
and that if he (hould fay fo, whether he were like 
to find any Credit with People of good Scnfe of 
Reafon ? 

Sect. V. -4 rough ReprefeHtation of the CirculatioH 

bf the Blood. 

To the end, that an unexperienced Perfdn taay^ 
in fomc mcafure, comprehend what has been faid 
above, and have fome Idea ofthe Circulation of the 
Blood, let him fuppofe, that in Tab. II. Fig. 3. the 
Tubes or Veins E and F5 are the fame as are re- 
prefented inT^^. III. Fig. J . by C and B ; from which 
the Blood paffes upwards and downwards into the 
Right Ventricle of the Heart, and thence thro^ 
the Veflcl G (Tab. II. Fig. 3 .) into, the Lungs, and 
thence again thro' another Vein H, into the Left 
Ventricle of the Heart, which two Veffels H and 
C, are ihewn before, in Tab. II. Fig. 1 2 Jby C E attd 
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B E, which encompafs between them both one of 
the Branches of the Lungs A E : Laftly, .let him 
fuppofe that the Blood is protruded from this Left 
Ventricle,by the Contra&ion or Syftole of the Heart, 
into the great Artery I (T'ab. II. Fig. 3 .) which, how 
it diftributes itfelf by its Branches, has been lately 
fticwn in T'ak HI. Fig. 4. 

iSp that by this means the way of the fo famous 
Circulation of the Blood may appear to any one 
that confiders the fame i which Blood pafling from 
the Heart thro' the Arteries, to all the Parts of 
the Body, is tranfmitted back by the Veins into 
the fame, and then having pafs'd thro' the Lungs, 
between both the Ventricles of the Heart, rcfumes 
the fame Courfe again thro' the Great Artery. 

He that has ever feen the Circulation of the Blood 
in the Tail of an Eel, by the help of a Microfcope, 
will be very well fatisfied concerning this Motion; 
without our producing any farther Proofs thereof, 
tho' they are very numerous ; and he will be no lefs 
convinc'd of the great Velocity, or Swiftnefs, of the 
Blood's Motion, if ever he faw it fpringing out of a 
cut or wounded Artery. 

Sect. VI. How often the Blood circulates in an Hour. 

Now that we may farther enquire how often 
the Blood circulates throughout the Body of a 
Man in the fpace of one Day, let us agree with 
the Gx^zt sHiDvey in the following Pofitions. 

1. That the Left Ventricle 6f the Heart may' 
contain about two Ounces of Bibod ; tho' the ac-* 
curate Dr. Lower has often found it larger. 

2. That in each Contraftion of the Heart, this 
Cavity is in a manner quite empty ,• and therefore 
two Ounces of Blood are at each time protruded 
into the Great Artery, which fwelling up there- 
with caufcs the Pulfe. 

3- If 
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3. If we now fuppofe, that each Pulfe is made 
in a Second of an Hour, or in the 60th part of x 
Minute> which every one may obferve.in himfelf, 
and is at prefent, for Conveniency fake, allowed 
by many, this will produce 3^00 Pulfes every 
Hour; and confequentlytwiccas many, that is, 
7200 Ounces will pafs through the Heactin the 
{pace of an Hour. 

4. This together will make the quantity 0(606 
Pounds of Blood (allowing with the Phyficians 
12 Ounces to the Pound) that will pafs thro' the 
Heart in an Hour. 

5. Now it is the common Opinion of the Ana- 
tomifts, that a Man has feldom more Blood in his 
Body than 24fLxh Pounds, orlefsthan 15 i but 
/appofing here, with Lower^^ that the fame amounts 
to 25 fuch Pounds, it is plain, that the whole Blood 
patfes thro^ the Heart 24 times in an Hour, that is 
to fay, 5 76 times in a Day and a Night. 

Now if .we (hould maintain with Dr. Ufier, 
that there are 75 Pulfcs in a Minute, or 4J00 in 
an Hour ; and chat the bare Blood only, which 
circulates thro' the Heart, without including o- 
thcr Humours, as th^ Gall, Spittle, &c. which 
are feparated from it, and do not circulate with 
it, confifts of no more than 7 Pounds, as is pre- 
tended by fom^, the fame will pafs thro' the Heart 
at Icaft 8q Times every Hour, if he allows id Oun- 
ces to th^ Pound ; and above 100, if but 1 2 Oun- 
ces; but let the Difference be what it will, it is 
certain if goes thro' it a great many timds. 

Sbct. VII. Conrviclions from t/jeforegoifigObfervation.- 

Let now an unhappy Atheifl fit down by him- 
fe!f , and fix his Thoughts upon the furprizing 
Swiftnefs of the Blood's Motion; let him confider 
how great the Strength of the Heart and Arteries 

H 3 muft 
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muft be, which, during th^ whole fpace of bh Life, 
produce fuch a fwift Stream of Blood ; let him re- 
prefcnt to himfelf the various Politioh of fuch num' 
bcrlefs fmall Branches of the Veins and Arteries 
thro' which it flows, and having refledcd upon 
the Misfortunes that happen to a Man, in cafe 
this Circulation is itopp*d even in the very fmallefl 
Branches, and particularly, that all rhiiis brought 
about in his Body, without any Power of his 
own Will, and even without knowing or being 
fenfible of what paffes : Let him ask himfelf, whe^ 
ther he can, with a confenting Confcience^ main^' 
tain, that this whole Strudure of the Heart, 
Lungs, Veins and Arteries, was not produced by 
a Wife Mafter; and whether this Blood can be 
carried about fo many thoufand Times, for the 
fpace of 40, 50, 60, or more Years, through fuch 
narrow Velfels, and never ceafe moving, unlcfs 
it be by the Direftion of a Powerful and Gracious 
Ruler, who preferves and fupports his Life, with- 
out the Afliftance of any concurring Creature. 

Sect. VIII. Several Particulars, i. Orifices of the 

Lateral Branches. 

T H A T we may not be too tsdious here, wc (hall 
pafs by innumerable Particulars, which might 
prove a Powerful, Wife, and Gracious God, even 
to the blindeft of Men ; and only hint at a few,, 
for the further Conviclion of thofe deplorable Phir 
lofophcrs. 

DilTect a Vein of an Artery, length-wife, and ob- 
fcrve how regularly the Orifices in both of 'cm lye ; 
thro' which, from the latter, the Blood pafles into 
the Branches that Spring out of it, and from the 
former is receive d into the Vein out of the Branches 
-iliereof. 
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Sect. IX. 2 . 'The Arteries grow Narrower. 

Can it be imagined efpecially, that k comes to 
faf$ by Accident, that the Arteries are larger 
next the Heart, and gradually narrower, and di- 
vided into numerous little Branches, as they go 
farther from it? The reafon of which isy to prevent 
the B ood, which iflfues with fo much -Violence out 
of rhc Heart, from paffing by the Lateral Branches 
aid following its way only in the large Veflels ,• for 
if that fhoiild happen, th^ Parts which lye on the 
Sides, would not be fufficientl>^ provided with their 
Share of the Nourifhing B!ocd, and fo would wi- 
ther orpcrifh: For it only comes to pafs, by this 
narrowing of the Arteries, that the Blood flow- 
ing from the Heart, pu(hes forwards all that ft 
finds in the Artery, to make place for it felf ; but 
that not being able to pafs fo nimbly becaufe of 
the Straitnefs of the extreme Branches, it preffes 
every way upon the Sides of thp A.rtery, and ex- 
panding the fame (whiclr is the Ca::fe of the Pulfe) 
ruihes into the Lateral or Side-Branches with 
more force than if the Artciy had been every 
where of equal Bighds, or of greater than it h^d 
at its Beginning. 

Ap-d mi:ft not every Body confefs, that he can, . 
as it were, fee! with his Hands our Great Creator's 
End and Ueiign in thefe Orifices that are found 
in the Artsric:, and out of which the Sidc-Bran- 
cl'cs fpring, if he has ever fcen the Obfcrvations 
of that exaft Anatomift Lo^i'er. in Tab. III. Fig, 6, 
where at b c d^ the Great Artery coming out 
of th^ Heart at 0, and the Branches fpringing 
cut thereof, n aa^ making the Cervicates and the 
Arttria Subclavian are rcprefented. Now if the Blood 
were prorruded from 0, throrgh b, and c, to ^, 
ic woi^ld pafs by thefe Branches, by reafon of the 
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widencfs of the Artery, at leaft, there would be 
lefs Blood communicated to them than was re- 
quifitc ; for which reafon the Great Creator, has 
placed fuch Protuberances at c, on the Side of the 
Orifice, as may in fomc meafure flop the Paffage 
of the Blood in its way from o, thro c, to d, and 
c^ufe it to turn its Courfe into thefe Branches, 
Can any one here likewifc deny a I>efigii^ and think 
that all this <;omcs to pzk hy Chance 1 Why then 
does not the fame Phaenomenon occur in all other 
Branches, tho' not wanted there ? 

S B c T, X. 3 . T'he Arteries contrail themfehes. 

But ^tho' the Blood that comes out of the 
Heart, does require a fufficient Swifrncfs by the 
Contraftion thereof, yet there feemed to be Dan- 
ger that the Heart expanding itfelf, in order to re- 
ceive New Blood, two great Evils might 
happen, viz.. Firfty That the Blood might by its 
Weight fall back into the Heart; and Secondly, that 
the contradive Faculty of the Heart ceafing, the 
Circulation of the Blood mightlikewife be Aopped. 

How the former is prevented by Valves, has 
been already ftewn, when we treated of that Mat- 
ter ; <ind a.s to the latter, can any one imagine 
that it happens by Chance and without Defign, 
that in the Arteries themfclves, where they have 
any Largenefs, the Membranes "of which they are 
made up (much like what has been faid about the 
Throat) have, beiides the Timic A, (Tab. III. fig. 7.) 
thro' which the Blood- Veflels for the Nourifliment 
of the Artery, and the Nerves particularly run, and 
B, where there are many little Glands, ftillanother 
Tunic C, which confifts ot feveral Annular Fi- 
bres lying upon one another ; and under thefe the 
Fourth, D, which is Membranous, and provided 
with long Fibres running ftreight forwards, which 
are thicker, and more flefliy near the Heart. 

Now 
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Now when the Artery is filled by the BIooAthat 
comes out of the Heart, to the end that the Cir- 
culation (hould not be. obftrui^edj thefc. Aonulai; 
Fleflily Fil?res contraft themfelves, and {o mate 
the Artery narrower on all Sides ; by which means 
the Blood being prevented from going back to the 
Heart, is forced to proceed forwardis and fid^ 
ways, and thus the Circulation of the Blood is in- 
ceflantly continued, even while the Heart i$ open, 
andcannpt j>rotrude it. - 

Does not all this Apparatus of IrifkYumchlSy which 
compofe the Arteries, difcovec that they muft haiT 
been formed, by an underftanding Artificer, who 
has adapted them all to wife Ends and Purpofcs ? 

Sect. XL 4. The Pulfe is notfek. 

Besides all this, forafmuch as thefe Arteries 
fpread th(:rafelves thro' our whole Body, and at 
every time upon each Contradion of the Heart are 
expanded with fp great a Force, and do Day and 
Night occafioh fo ftrong a Beating as we find by 
the Pulfes, who can conceive the Reafon why wq 
are not fcnfible of it as long as we are in Health, 
potwithftanding that we may find them beit fo 
ftrongly in many Places, if we do but lay our 
Finger upon them ? 

lis true, that fome lay it down for a Maxim, 
De confuetis nonjudicat Anima ; that isy Our Mind 
dies not judge of that ivhich we are ufed to do. But if 
this were true, we fliould judge as little of our 
ILefpir/ition as cf our Pulfey being accuftomed as 
much to the one as po the other ; and yet we find, 
tho' we often breathe without thinking of ft, that 
with never fo little Attention we can perceive the 
Motion of the Air in our Mouth, Noftrils, Wind- 
pipe, and Lungs, and difcover from the Aftion it 
felf that we breathe i whereas, on the contrary, let 
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a Man that is in good Health attend with as 
much Care as he can to the Beating of his Heart 
and Piilfes of his Arteries, he Ihall not perceive 
them in the leaft. 

Docs there not then appear, in a very particular 
manner, the Wifdom and Goodnefs of oi-r Great 
Creator in this matter iikewife, , who, that the 
Attention which u'e ought to allow to other things, 
might not be difturbed by this continual Pulfatioir, 
has been pleafed to render us infenfible of it ? And 
tho' an Atheift cannot, or will not, fee this, yet 
whoever ackrowkdges a God, may learn from 
thence, that it is his Duty to fix his Thoui^hts up- 
on his Maker and his Works, who has "/bgraei- 
onfly wrought this Wonder fn him, to the end 
that his Attention fhould. not be drawn away by 
this continual Beating of the Arteries. 

Nor can any afcribc this to any material Pro- 
perty of .the Arteries themfelves,. forafmuch as 
every body is but too fenfible, to his own Damage, 
of all thefe Beatings, when in a Fever, or other 
Diftcmpcrs, the Fibres are extended by the Blood 
more flrongly than ufuaL The fame may be ob- 
ferved particularly, when in great Diforders and 
Frights the Annular Fibres arc contraded more 
narrowly, and after a cramping manner, than they 
ought to be, by the irregular Motions of the Hu- 
mours of the Nerves wliich move the Arteries ; 
fo that thefe Vcflels being become ftreighter, the 
Violence which they fufter from the Blood iffuing 
out of the Heart, is more fenfible than ufual.Thisis 
known to them that have heard the G^mplaints of 
feme Women, who (as it isfaid) being fubjeft to fud- 
den Diforders upon theleaftAccident,do many times 
feel their Arteries beat throughout their whole Body. 

I dcu/x know whether it may be ufefd to add 
here, that the Contradion of the Arteries, ^nd 
other.' Parts of our Body, upon the Account of 
. .. FrightSj 



The Chriftian Thilofopherl 1 1^ 

Frights; fecms in fome Meafurc to be cdnfirmcd, 
beCaufe in fiicb great and Hcart-affe<5ting Motidiis, 
jhe whole Body is often- put into a cold Sweaty 
which is knowtito proceed from the Coritradion 
of the Glands in the Skin, that are thereby forced 
to protrude their Moillure ; and if there be any 
fmall Hairs planted "^ in • th^fe little Glands, they 
will rife up an end by^he Contradiori of the" fame ; 
which Phacnomcnon People may have often- obfer^ 
vcd upon a Fright, not only in themfeHrcs,- but in 
Beads too. 

► * 

Sect. XII. $. The Concurrence or Conjunciion ^ 

'the Veins. 

If it be not owing to the Wifdpni of the Crea- 
tor, that there \% no Part in the whofe Body ^ 
which the Blood does not extend itfelf, and from 
whence it likew.fe returns; how comes it to pafs, 
that Arteries meet Arteries , and Veins meet 
Veins fo frequently, and difcharge their Blood 
into each other, to the end that if any of 
*em all fhould be difabled by Amputation , Ob- 
ftrudions, or otherwife, the Blood might pafs ano- 
ther Way to or from the fame Place ? 

P E c T. XIII. 6. "the Divijion of the Arteries into 

Capillary Tubes. 

Two Things more may be obferved, touching 
the Circulacion of the Blood thro its Veffels; in 
which, no lefs than in the foregoing, the VVifdom 
of our Adorable Creator fhines out as clear as the 
Sun at Noon-Day. 

The firji is, that from the ftrong and fwift Mo- 
tion of the Blood in fuch Arteries as are large, 
there feems to be a Danger, that by reafon there- 
of the Blood cannot contribute any thing towards 

the 
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the Noparilhment of the Veflcls themfclves thrtf 
>yhich it .runs fo ia&. Can oac ponfider then with;- 
put Amazement^ that, to. obviate this Inconveni- 
ence 5^ tjtve Arteries are divided in thofe Places 
where this Fundion is riequired, into an unifpeak- 
able >Tumber of fine and narrow Tubes , which 
the Anatomifis, by reafon of their Snual^efs, arc 
yrcxittQ czjXVafa CapiUari^ or Vafa Minimt^ ; that 
is to fay, Ve0els that are as fmall as a Hair, and 
fo little., th*t they cannot therefore be defcribed 
among the Arteries m'fab. III. Fig. 4. and all this 
to the end , that by paffing thro' thefe defiles or 
I By-ways, and flicking to the Sides of fuch narrow 
Veflels, the Blood might proceed more flowly 
where it is ncceflary that it Ihould do fo , whilil 
that whiph pgfl'es thro* Veflels fomcthing wider, 
may put fue its Courfe to the Veins with greater 
Swifcnefs. .. ; 

Sect. XIV. .6. "fheNarYOunefsoftbeTMbesleffem 

she Swiftuefs of the Blood. 

Now th^t a^fluid Body protruded with the 
fan^e Strength, runs more liowly through narrow 
than w'de Pipes, for the abovc-mention'd Reafons^ 
is well known to all Fountain-Makers , who can 
inak?jtl>e Pipes, through which the Water is to 
pafs, fo narrow, that by the flicking of the Pares 
of the Water to the Sides thereof, the Stream fliall 
not rife near fo high as it would do thro* larger 
pipes : And if any Body doubts this, he may have 
an ocular Dcmonftration of it, by the following 
yery galic Experiment. 

Let him take the Glafs Tubes E F G, of diffe- 
rent Bores; C?^^^. IV. Fig. i.) of thofe we.madij. 
\j{\^ or(iis.I fin4 it upon my Notes) one of ^erai 
-E, .>vas a narrow Neck of a broken Thermometers, 
the Second F^ was fomwthing larger, and about 

tlie 



The Chrijiian Vhilofophef. 1 1 tl 

the fize of the Tube of a Barometer, or the Quill 
of a Pen j .the Third G, was fo large: that one 
might thruft one's Finger into it. Then let him 
tye a little Thread about each of eAi at H, K, M, 
fo that their Parts HI, KL, MN, may as near 
as poffiblc be of equal length ; and putting thciii 
into a long Glafs, A B C D, which is filled with 
Water up to AB, let their lower Ends, I L N, 
rfcach almoftj but not quite to the bottom DC, 
in fuch manner, that the Threads H K M, may 
be even with the upper Surface of the Water i 
Then if he flops thefe Tubes with his Finger, at 
E F G, and thrifts them Cbeing empty> or rather 
full of Air) one by one, perpendicularly down in- 
to the Water, and fuddenly remove his Finger 
from the Orifice, he will fee the Water in th« 
narroweft Tube E, rife up even with, yea, vifi- 
bly above the Superficies of the External Waten 
H : Whereas in the Tube F, the Water will rife 
up as high as O , and in the Tube G , yet 
bigher to P. Now thofe that are skilled in Hy- 
drofiasicks know, that equal Parts of Water lying 
in the horizontal Superficies Q^R, which pafles 
under the Orifices of the three Tubes I L N, are 
preffed upwards with equal Force ; and therefore, 
that tlje leffer Force, which appears in the afcent 
of the Water in the narroweft Tubes, muft only be 
afcribM to the greater Narrownefs thereof. 

Now whether the.Curvity of.Angles, made by 
tliefe little Branches of the Arteries ; as alfo, whe- 
ther their Multiplicity (fo that being taken toge- 
ther, they niay by reafon of their Numbers, have 
more Wideneis than the great Artery alone) do 
contribute any thing towards the flower Motion 
of the Blood, we fliall hot enquire farther here. 
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S E c T. X V. 7. T%e Veins grOtv widef. 

The Sec9»d thing is. That in cafe the Blbo^ 
which thro' larger Veflels runs fwiftly along the 
Arteries, fhould retain the fame Swiftn«fs in the 
Veins, by which it is carried back again into the 
Heart, there would be Danger that the Heart 
fliould be overwhclm'd with too much Blood, and 
the Right Ventricle of it filled fo full, that it could 
not be able fufficiently to exert its contraftive Fa* 
culty. 

Now to prevent fuch pernicious Swiftnefs, could 
any body have thought of a wifer Expedient, than 
to have naade thefe Veins larger and larger, as the 
Blbod came nearer from the extreme Parts to the 
Heart , as may be feen in Tab. III. Eg. 5. quite 
contrary to the Arteries, which in Tab. III. Fig. 4- 

;row continually fmaller from the Heart to the 

Lxtreme Parts* 

Now that a Liquor paffing thro* a narrow Vcf- 
fel into a wider, runs flower in the fame Space of 
Time , is obvious enough to every one, without 
proving it experimentally,- but it he has a Mind 
to fee it that way likewife, let him fill a Pipe with 
Water, and thruft it with its Orifice downwards, 
into a Bucket , which hasr likewife Water in it to . 
a certain Heighth, and forcing the Water as faft 
as he can out of the faid Pipe, he will find that the 
Water in, the Bucket will afcend but to a very fmall 
Heighth, tho* all that w^s in the Pipe came^out 
of its full Length at the fame time ,• from whence 
it appears, that the Water in the narrow Pipe 
moved more fwiftly than that which was in th« 
wider Veflel: But this ^ fo plain, that wc necdi. 
fay no more of it. 
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S E c J. XVI. 8. The littU Vatv^s In the Veim, . 

But firce the Blood moving fhore flowly in 
thefe VeiirS (Tub, III. Fig. j.) might, by reafon of 
its Weight, (efpecially in thofc that carry it di- 
redly upwards) endeavour to fink dowii or goi 
back,^ and fo in long Tubes forcibly refill thi^ 
flower Morion; may we not again difcoverherc 
the Providence of the Creator, exerting itfelf in fc> 
peculiar a manner , who has thought fit to place 
little Valves in thefe Veins j fometimes but one, 
as in Tab. IV Fig, 2. at A ; fometimes t\yo toge- 
ther, as at B B, whofe Office is to flop the Blood 
when it attanpts to go back, and that it may not, 
by iis Weight, preis top much upon that which" 
follows, and thereby retard* its Motion ? 

Now, is all this done by Chance, and without! 
Defign? Why then are thtfe Valves fixed in the 
Veii\s, where they are fo ferviceable, and not iri 
the Arteries, where they are fo far from being ne- 
ccfl'ary, that they woula be prejudicial ? 

Sect. XVII. p. Of the Fibres in the Veins and Ar- 
teries. 

We mqft add one thing more, and fo conclude 
thefe Remarks, which would otherwife, as if well 
known to thofe that underftand it, fwell to a much 
greater Bulk : Can any Rational Man then per- 
iwade himfeU^ that the Great Creator had no End 
at all, or that it come to pafs merely by Chance, 
that in the Arteries, where the Blood flood in need 
of more Strength, in order to infinuate itfelf into 
the narrow Pafles of their extreme Branches, the 
mufcular Fibres, by which they arc contrafted, arc 
very.ftrong in thofe Parts i and on the contrary, 
in the Veins, which continually grow larger, and 

in 
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in which too great a Swifcnefs and Contradion 
would be hurtfuU the Fibres are far from bein^ 
fo ftrong or fo numerous ? But that which the 
Wife Creator caufes us to feel as it \vere, with 
the Hand, isy that in the Vena Porta, the like Fi- 
bres are again ftronger than in other Veins, tho^ 
fewer than in the Arteries ,* thofe being the only 
Veins of all thofe of the Body, whofe Branches, 
entering into the Liver, grow narrower and nar- 
rower; for which Reafon they require more 
Strength than other Veins ; to the end, that like 
the Arteries, they may force the Blood to pafs on 
to the narrow Ramifications, and to the Glands 
cf the Liver. 

Now if any one has confider'd and underftood 
what has been juft now faid, and particularly that 
about the Strufturc of the Veins, can he pofSbly • 
doubt any longer whether his Body was framed 
with Wifdom ? And does it not follow plainly e- 
nough from hence only, that nothing elfe is ne- 
ceflary towards a Convidion that there is a God, 
(provided he himfelf vouchfafes to blefs the Means) 
than to enquire into his Works, even into the 
fmalleft Fibres ? And the neglefting or defpifing 
fuch Enquiries has been the undoubted Caufe that 
fo many People walk in Darkncfs, in the midft of 
the bright Rays of God's Wifdom. I know very 
well that infolent Atheifts will think all thefe Ob- 
fervations and Reflexions to be of little Moment^ 
and much below their lofty Speculations, as bejng 
fo obvious even to thofe that are juft entered upon 
the Study of Phyfick : But I know likewife, that 
as contemptible as they may appear to thofe con- 
ceited Men, ir is impoffible for them to believe, 
much lefs to prove, that all thefe Parts were 
formM by Chance. v ^ '. 
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Sect. X VIII. T'he Ufes of the Blood in generaU 

Now to pafs by. other Particulars concern- 
ing the Blood and Veins, of which we have 
already treated very fully, the Thread of our Dif* 
courfe Teems to lead us to the Ufes and Motions 
of this^ Blood. 

There are Three particularly, that, among 
others, are known to depend either wholly, or ii> 
part, upon the Blood : The Firfi^ is the Separa- 
tion of fo many diferent Humours, wliich are ci- 
ther neceffary to the Body, or mull olmerwife be 
difcharged. Secondly ^ the Nourifli men/ of the Bo- 
dy. IThirdly^ the Motion of the Mufclds. 

Now whilft we are going to treat of the firft of 
thefe in its order, let no Body thipk that we de- 
lign to enumerate the various Opinions of many 
learned Men thereupon i being contented to fhew 
the external Difpofition of fome, fo far as it is 
known, fince Men have not yet been able to pe- 
netrate all that belongs to it, befides, it was 
both out of our Power and Defign too, to handle 
this Matter alone in this Place. A rough and ge- 
neral Account of the Ufes of thefe feparated Hu- 
mours will be more than fufficient for our Purf ofe^ 
which was to convince a fceptical Mind, that we 
are formed by a God abounding with Wifdom 
and Goodnefs. 

And can any one flill afcribc to ignorant Cau- 
fes, which don't even know how, or whether they 
MTO.rk at all, that the Blood, and ail the nutritious 
Juices are impetuoufly hurried along fuch wonder- 
ful Veflels, as has been Ihown above, thro^ ther 
ivhole Body, in order to fiirnifli Matter for the f6 
neceffary Separation of fuch a vaft Number of diffe- 
rdnt Liquors ? 
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Sect. XIX. The Enumeration oj fiveral Humours^ 

N o w to pafs over the Lymphuy which is fcpara- 
ted in fo many Places, the Gall in the Liver, the 
Juices in the Pancreas, and in numberlefs other 
Glands, the Humours in the Scomach and Inte- 
ftines, in the Eyes, Nofc, Ears, Mouth and other 
Parts; forafmuch as there are ftiU different Opini- 
ons about them and their chiefeft Ufcs: Can one 
lee that there is difchargcd from the Brain fo pow-* 
erfui and fpirituous a Hiimour, which is derived by 
the Nerves to aU the Parts of the Body, render- 
ing fo many and inzh important Services, and being 
particularly the chiefeft Caufe of all our Motions; 
that there exhales from the Pores of the Skin, and 
by Refpiration, an invifible and continual Vapour 
(fuppofing a Man to be in good Health) in fo vaft- 
a Qtiantity, that the accurate SanEiorius has dif- 
covered, that this alone does exceed every Day all 
the other grofler and vifible Evacuations ? 

Can any Body believe, that it happens without- 
a: fix'd Purpofe of our great Preferver, in order to 
continue upon the Earth the Race of Mankind in 
their Chi' dren, that the Materia Seminalisj for the 
Procreation of them, is (eparated from the Blood; 
and that the Milk flows from the Brcafls of the Fe- 
ma'es tor tlie Nourifhment of there tender Suck- 
lings? Can any Body contemplate the Difpofitions 
of the Water-Courfc5f, when the Blood is feparated 
from its Salts in the Kidneys, without difcovering 
the Finger of his aciorable Creator in all thef« 
Things ? ' 

Sect. XX. T'he Pajfage of the Urine. 

And to the end, that all that has been here faid 
may no^c pafs for Declamation, or Rhetorical Fi- 
gures, 



|;urcs, let us examine a little more clofcly the Dif- 
pofitions that are made in the foh'd Parts of the Bo- 
dy, for thefe tliHbe laft mention *d Humours ,* with- 
out enquiring into that great and wonderful My- 
ftcry, how each of them has acquired its peculiat 
Faculty or Property, which hitherto remains a- 
ifiong the Secrete of the great Creator. 

Now to give fome Notion thereof to an unex- 
perienced Perfon,Ict him fuppofe, in T'ab, IV. Fig. j. 
that the Blood defcends froni D to u^ thro' the 
great Artery D«, of the Heart; and bccaufe the 
biid Artery at u^ and in the farther proceeding 
Branches, grows continually narrower, that thS 
Taid Blood is forced to pafs into the Side Branches; 
by which means it takes its Courfe thro' one of 
them, F, to the Kidney B, where having difchar- 
:d its Salts,^ it returns by the Kidney V^in W, and 

proceeds by C, along the Vena Cava upwards] 
again to the Heart. 

In this Kidney (the internal Struifture bf which 
is reprefentcd (Tyab, IV. Fig, 4.) the Humour of 
^hich the Urine is compofed, feems to be fepara* 
ted in the outmoft Glandulous Subftance, A A : 
Do we not here, without going any farther^ per- 
ceive the wonderful Operation of the Defigns of 
^he adorable Creator, who makes this Humour 
deicend thro' fuch narrow Veflels B B, which be- 
ing . coileifted into a kind of little Nipple^, called 
by the Anatomifls Caruncuia PapiSares, do filtrate 
this watry Matt<fr with its Salts intS larger Mem- 
branous Vefl'els, ccc; which do again difchargc 
what they had received, for the moft part, into two 
j^eat SpaceSj out of which there is made one 
great one, C, called the Pelvis ; thro' the Orifice 
thereof this Liquor defcends farther into the Tube 
Dj or the Ureter, which being joyned to the Pehisi 
do reprefent a coriipleat Fr.nnel with its Pipe, which 
being infer ted at Y Y, (tab AY. Fig. 3.^ in the Blad- 

I % def 
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der H, makes on each fide a Veflel G Y, in ordeif 
to difchargethat which is brought into it? 

Two things feeiti to be requifite here; Firfi, 
that the Urine coming in o the Bladder, may be 
driven out ^gaiuy and. Secondly , that in order 
to prevent Inconveniencies, ic fliould not happen 
continually, not without our Will. Now can it be 
imagined, that it is without Knowledge and De- 
lign, that there Qiould be Mufcles likewifc placed 
in the B;adder> in order to cOntraft it, and force 
out the Water, befides the Mufcles of the Belly 
which could have prefled it; and particularly, that 
tho' the Bladder were contraded and drawn togc-^ 
ther, that which is contained might have burft out 
at every Orifice, if it had not been.fb Gontrive4 
that that Humour fliould not be able tp,return thro' 
the Orifice Y Y, by which it defcended from the 
U/eters G, but only thro' that PafTage which Nature 
has prefcribed it ? 

. Thus we fee that it is eafie to blow up the . 
Bladder H, by one of itsU/eiers GY^ but if ic 
ihould be blown by that Tube, thro' which the 
Urine comes out, the very Children know, that 
the Wind cannot pais that way thro' the Orifices 
of the Ureters, ^ ' . 

- And as for what relates to the fecond Thing, we 
may obferve, that the Bladder is^ fortified with a 
ftrong Mufcular Valve at the lower end of it, tQ 
prevent the Leaking of its Humour, and is fli^t 
up by the fatfle till a greater Force obliges it to 
give way, and fuffcr the Water to.pafs.thro' it. 

Add thereto, that bsciufe this Humour is al^ . 
moft always Salt, and often fliarp, the moft gra- 
cious Care of our Creator (to the end, that it 
ihould not corrode the innermoft Membrane of the 
Bladder, which is exceeding fenfibJe, and fo occa- 
fion Pain) has fortified the fame with a kind of a 

• to^gh and fljmy Moiflure againft it in the infide. 

* . SicTi^ 
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Sect. XXI. The Breafis oflVomen. 

» 

The fame Wifdom appears in the adapting other 
things to their Ends, mch as the Tubes of t^e 
DuBus Salivaksy and efpecially in the Strufture of 
thofe Duds, by which the Gall pafl'es from its 
Bladder, and from the Liver to the Inteftines , and 
the Veflels of other Parts, where the Humours are 
feparated from the Blood. 

But can he, who (t^s no more than the little 
Glands A A, in the Breaft of a Woman {Tab. IV. 
1^^- 5-) (^he external Tegument being taken off) 
in which the Milk is feparated from the Blood; 
and the litde Tubes bb^ into which it flows, and 
where it is preferved, to the end, that it may in 
proper time be fuck'd out thro' the Nipple C, 
where they are open, and in which ^hey terminate : 
i fay, can he that fees thefe Things imagine, that 
this only Part, to deduce no Arguments from all 
the reft, had not a Maker, who deftined it to per- 
form a Service fo very important to all Creatures 
in their moft tender Age? 

5 E c T. XXII. The StruSiure of the Seminal Vejfels. 

Now that every one maybe yet farther con- 
vinced, that all the Parts of our Body are with* 
great Wifdom adapted to particular and certain 
iJfts ; let us go on, and confider the other Parts 
Veprefented in 7^. IV. Ftg. 3. 
' 'I. How the fpermatic Arteries P P, coming on m 
eat:h fide out of the great Artery Z>«, do defcend 
to the Tefticlcs, therein to difcharge the feminal 
Matter which they bring thither with the Blood' 
the Remainder of which is carried back again from 
;the Tefticles' to the Heart by two Veins O and 
», and with how many Windings and Tutnirlgs 

I 3 X.bft 
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the fame afcend^ may be feen on the left Side o ^ 
where they are reprcfcnted as ftretchc out ; whilft 
the Artery P, defcends ftreight forwards in a Man, 
^ Ferh^yen has Qhfcxv^d. 

And, that we may all fee that the Wifdom of our 
Creator extends itfelif to the meaneft Things, it 
need only be pbferv'd, that the Arteries P P, do, 
for the moft part, proceed immediately from the 
great Artery D «, ; but that tlie Veins O and », 
thereto belonging, do not both, but only one of 
*(m, viz,. O, and pn the Right, difchargcitfcif into 
the Fena CavaC Uy whilft the Left;/, is infer ted 
into the Kidney Vein \V, bccaufe it was to be fear- 
ed, that as it tpokit^ way into the Fena Cava C Ux 
thecpurfe of its Blood might be obftruded at every 
fwelling of the Artery, by reafon of the continual 
Pulfe of the great Artery, over which this Vein 
jnuft have neceflarily pafs'd, as appears by the Fi- 
gure ; fo that by this Conveyance of the Bloodj^ 
from » -to VV, and from W to C, (which otherwife, 
if it ran as at O would be fliorter). this Inconve- 
nience is prevented by a carehil Providence, and it 
is fully prov'd, that it intervenes in/p fmall a Mat- 
ter as the Courfe of this Vein. 

2. That in order to bring the feminal Matter, 
feparated froni the Blood ifi the T^ftfcles, to iti 
deftin'd Place, two Tubes, R R, or the P^afaDe- 
^erentiuy afcend from the faid Tefticlcs, and carry 
the Seed into tne VeficuU Seminales; which ap- 
pear on one Side behind the Bladder XX, and 
there it is prefer v'd till the time of its Ufe. 

3. That the pndof thefe Seed- Veffcls is ftopM 
by little Glands, which prevent the Matter froni 
diftilling oiit of its own accord, and yet do not 
obftrud the fame when an Ejedion h neceffary. 

* 4. ThatineachpftheGrpin:s there is a peculiar 
Tube made for that purpofe, of the Membrance 
Ith^f lines the BelJy, call d th^ Per'Aonaunty thro' 



The ChriJJian PMofopher! 13 1 

which the femiaal Vefl'cls or Vafa deferemta R R> 
jafcend ; as may be ftcn Talt. II. Fig, i . W W. 

And particularly, to prevent the Inteftincs froixji 
preffing into the Sprotum on Cod, and cauftng what 
wc commonly call a Burft^n or Broken-Belly, thefe 
Tub^s arc co\'cr'd with a MembranceJn AUu ; but 
in Dogs, and other Crea.tm^es, whole PoftHte is not 
fcrea, and confequently which are in no danger of 
fuch Accidents, ^ the fame Tubes have no Cover- 
ings but are quite Open, 

Sect. XXIII. ConviSiicns firol^ the foregoing 

Obfervationf, \ 

There are whole Volumes wtitten to (hew fill 
the Particulacs of thefe Parts only; we (hall 
therefore go no fiirther, but leave it to every one 
that reads and underflands what has been already 
iaid, to examine hlmfelf, whether he can believe, 
^ that in all thefe Matters about the Seed, Bladdery 
JSrea/isy &c. the Wifdom of a Creator has had no 
Room.; and whether he can admit, that among 
thoufands of Differences, any one of which, in 
cafe all things had been produced by Chance, and 
without Underftanding, might have here equally 
come to pafs, thefe only fhould have taken effed; 
all of which are fo well adapted to fuch great and 
xieceflary Purpofcs ? I can't forbear faying one 
'word here likewife to fome other Philofopiiers, 
andbbfervc, that(ince, as we have juft now fliewn 
in Tai^. IV. jRig. 3. the fpermatic Vein n, on the 
J-cft Side, docs not take the (horteft and moft fim'- 
plc Way to the yena Cava C u, as that on the Right 
iiidQ does in Q ; but making a Tour, does nrft 
infert and difcharge itfelf in the Kidney- Vein W; 
that it is in vain to affirm, that thofe Hypothefcs 
carry the greateft Truth with them, which ap- 
|>ear to us to be the moft (imple^ and to produce 
* * I 4 every 
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every thing after the Ihorteft Manner ; forafmuch,' 
as there may be unknown Reafons, as here in the 
Cafe of the great Artery D u, why the fupremc 
Architeft, in order to bring about his other Pur- 
pofes, may think fit to depart from that Method, 
-which would otherwife be more fhort and (imple 
in the Produftion of that End only. 

Sect. XXIV. T'he Nourijhmem and Motion of the 

Bloody not yet fully known 

N o w it Would be time to pafs on to the other 
Ufes of the Blood, namely, the Nourijhmem and 
Motion: But forafmuch as the Ways of the great 
Creator, are in thefe Matters, even to this time, 
infcrutable to us, and that the Strufture itfelf of 
the folid Parts are not yet fully known, but afibrds 
room for Difputesi we judge it more fafe to be 
«fi lent therein, than purpofely to offer only. Gueffcs 
and Uncertainties, orPofitions, which are not yet 
fufficiently received by learned Men, how proba- 
ble foever they may feem ; the adorable God has 
not however left himfelf without a VVitncfs, to 
every one tiiat feeks him, in numberlefs other 
Matters, the Certainty of which, can by no means 
be called in Qiieftion. 

In the mean while it is in feme Meafure plain, 
howjuftly the Creator fpeakingin the Holy Scri- 
ptiircs of Generation^ fays, that Children proceed 
from the Loins of their Parents. Gen. ch. xxxv. v. 
1 1 Kings Jl)all come out of thy Loins, And again, 
1 Kings, ch. viii. v. 19. and 2 Chron. vi. 9. T'hy 
Son vckchjball come forth out of thy Loins. Since T'ab. 
IV. Fig. 3. the feminal Yeflels P P, are feparated 
in the Loins and under the Kidneys A and B, from 
the general Stream of the Blood in the great Arte- 
ry D « ; in order to carry the Matter of the Seed to 
Places prepared fojr its Separation* JBefides that 

Monfieyi; 
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Monfieur Verheyen fays that he has obfcrv'd both in 
Men and Women, a remarkable Vein and Artery 
(reprefented here by p p,) which proceeding from 
the undermofl Part ot the Kidneys, joyns idelf to 
the feminal Veffels. 

This kind of Expreffion iS perfeflly underflood, 
fince the Difcovery ot the Circulation of the Blood ; 
andfliows with how much knowledge it has been 
ayply'd to all Animals, even at a time when the 
Strudure of their Bodies was fo little known to the 
World ; at IcaJi, none could with any Shadow of 
Reafon afcribe the Bufinefs of Generation to the 
Loits, without knowing that the Blood circulated 
thro' the Arteries, O and P. Now that this was 
a Secret to all the Philofophers, and Phyficiansin 
thofe Ages, is fo obvious, that we need not take 
any Pains to prove it. Can it therefore be ima- ■ 
gin'd, that the Texts above-mention'd, which fo 
plainly declare the fame, could be writ by any 
uninfpired Perfon. And if any one ihould leek to 
cavil againft the Arguments we have here us'd; 
at leaft, he cannot deny that the faid Text fpeaks 
with compleat Knowledge of the Caufe, and dc- 
fcribes this Matter juitly. 
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CONTEMPLATION IX. 

£>/ the iV^r..;;, and briefly of the Lymphatick 
VeJJels^ '<^ lands a?id Metubrants^ 



SEC?-. I. T^he Tmnfition to the Nerve f. 

WH E N we were treating about the afbrcf- 
faid Separation of the Humours of the 
Bloody it would have been proper enough to have 
iBention'd thofe of the Br aim znd Nerves^ as a kind 
of Humours^ but with refped <o our Delign, the 
jfo important \Jk thereof, the fo wonderful Tex** 
ture of the whole Series of the Nerves, which, like 
the Arteries for the Blood, ferve for VeflTels to 
convey thefe Humours are by much too cohfidera; 
ble to be handled curforily, without faying fome^ 
thine particular of them too. 

Now then, in order to convince an unhappy 
Philofopher, of the Perfeftions and wife Defigns 
of his Maker, 'nothing more feems to be required, 
than to move him to look into the Enquiries and 
Qbfcrvations of the Anatomifty, and eipecially of 
IVil/is and Vieu{fensy and endeavour to acquire ^ 
juft Idea of the Concatenation of this wonderful 
Strudure, of the innumerable Multitude of the 
lijptiQ . jBranches of the Nerves, of which there is 

■• ' • i ■ •• ■'■ HOC 
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fjot one that is made, but what is of great and 
peculiar Service to the Body. 

To reprefenf fomething of this Matter here, let 
|iim caft his Eyes upon Tak IV. Fig 6. and confidcr, 
if each of chcfe fine Branciies performs its Fundion, 
(and fome of 'em are fo very neceffary, that if they 
ceafe, they put an end to our Lives ;) whether thefc 
Nerves that appear to the Eye of an unexperienced 
Perlbn, fo irregular and confufed, ^nd yet in them- 
feives are fo well difpofed, that there is not one of 
\m, yea, not the fmalleft Branch or Sprig of 'em 
but has its \Jk ; let him confider, I fay, whether 
all this can be performed by Chance ? He that 
defires to be more fully convinced hereof, let hinx 
confult the large Figures of Mr, Fieujfens. 

Leaving' therefore further Circumftances and 
particulars, which we might have added here, to 
the Study of thofc who think fit to incjuire into 
what thofe Writers have faid upon this Head, 
we fhall only obferve a very few of them, that w^ 
fnay not appear too prolix. 

Sect. II. Different Qpiniom about the Matter th^ 

' fajfes thro the T^erves. 

I T was well enough known to the Ancients, 
that all the Nerves arc a kind of Veffels, thro* 
Which a certain Matter, that defcended from the 
Brain into the Mufcles, was either an entireTor at 
leaft a concurrent Caufe of their Motion : Becaufe, 
if a Nerve was cut oft obftrufied, or otherwife 
difabled, the Mufcle to which it belonged, not- 
withftanding all Endeavours to the contrary, 
would remain without Motion. 

This Matter is conceived by all to be indeed 
fluid ; but by fome 'tis fuppofed to be a Wind or 
Spirit, and is therefore called the Animal Spirits, 
and is believed to paf$ thro' the Nertcs with a 
ii < • ^ » ' i Swiftnefe 
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Swiftnefs like that of Lightning ; it being othef- 
wife impoflible to reconcile the unconceivable 
quicknefsof the Motion, which we fee performed 
by Creatures in Co (hort a Space of Time, with 
the flow Courfe of a Liquor : Upon this Founda- 
ti6n, there are fuppofed to be Valves, and many 
other things in the Mufcles, in which Suppofitions 
there is Inrgcnuity enough, if there were but enough 
of Truth too. 

But thefe Opinions are called in Queftion ; 
Firfty becalife it has been fufficiently proved by 
Chymical Experiments, that (o very volatile a 
Matter is not always required towards the produ- 
cing a fwift and violent Motion ; accordingly^ it 
has been feen, that by the Mixture of Oyl of Fh 
triolj and Salt of Tartar ^ the firft of which has lit- 
tle, and the other hardly any Volatility in it, a 
ftrong and fuddsn Fermentat.on has been produced'. 
We are taught by a like Experience too, that Salt- 
fitYCy Bnmfiomy and Charcoal^ which are not count- 
ed among volatile Things, being mingled together 
into Gun-Powdevy have occafion'd fuch Mocions, 
as for Swiftnefs and Force, have not yet been e- 
qual'd. The fame appears fi om the Glafs of ^n- 
timonj'y which beingahxed Body, (oi at leaftfo lit- 
tle volatile, that ic is ablero reiiit a very ftrong' Fire 
ior a long time, as is well known to the Chymilts) 
has ji|t the Faculty of producing fuch great Com- 
motions and Contratiioi.s in humane Bodies, e- 
ven fo fmall a Qiiantity of it, that thofe who have 
tried it own ic ro be wonderful : Others deduce 
the Morions of the Mufcles from Hydroftatical 
• Laws, which tl-jercfcre need not fuppofe fo great 
a Swihncis of the Nervcu^- Juices. 

Secondly^ the Courfe of ti'e Nerves being now 
better ki.own to tl.e Anatomirts it has been dif- 
cover'd by the Complain's of the'r Patients, that 
it was probable, tuac a flowJy moving Matter 

pafl'cd 
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p^fled thro' the fame ; which feemed to be in fome 
manner more credible when it was confider'd, how 
improper the moift Subftance ct which the Brain 
and Nerves are compoled, appear to be, for afford- 
ing a free Paflage to any thing that was to move 
thro' them witli fo unconceivable a Swittnefs, as 
the Matter of Wind and Spirits. 

Sect. 111. An Experiment to prove a Nervous 

Juice. 

But particularly the Experiments taken after- 
tvards by Mcflieurs hellini and Malphighi^ feem 
to have put the Matter beyond Doubt, and to 
prove, that there is a tough Humour (which they 
called Succm Nervofmy or the Nervous Juice, in 
Oppofition to the Animal Spirits) that runs thro* 
the Nerves. ,- ' • 

For if you diffed the Breaft of a Creature, -in 
which there is flill a little Life, or that is but juft 
dead, and with the Fingers of one Hand, prcfs the 
Nerve of the Midriff in fuch a manner, that no- 
thing can defcend from the Brain into it by this 
Veflel ; and after that, go on to prefs wifh the 
other Hand, that Part of the faid^ Nerve, which \s 
between the firft Preflfure and the Midriff, fo. as 
to drive whatever it contains forward into the; 
Midriff; it will be found, that the MidriSyvill 
refume the Motion which it hath loft, andRbn- 
tinue it till the Humour that was in the Nerve be 
quite protruded: But if you loofen the Fingers of 
the firfc Hand, and admit a new Paflage to that 
which comes from the Brain, you will fee after 
fome Time, that, as foon as this new Humour • 
reaches the Midriff, the Motion of it will be re- 
newed. Confult Bergerus upon the fame, Page 260. 
And, that one may have fome folid Foundation, 
th^it the Matter of the Nervcis is of the Nature 

of 
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of a Liqubr; and not of a Spirit or Wind, th< 
diligent Enquirer, Malpighi^ has flicwn, that by 
preffing the End of the great Nerve, in the Tail 
of ah Ox, thcfame willfwcll before your Finger; 
and if you make an Incilion in it, there will conle 
out a vifcous Liquor like Turpentine. Which 
Experiment having been fevcral times profecuted 
by Bergermy and always appearing in the fami 
manner, it puts the faid Hypothecs out of all 
Doubt. 

Sect. IV. VoirviElions from the foregoing Obfervd^ 
tions j and an Experiment about Motion. 

i Wot L b ask any Body now, that undcrftandi 
thisi whether it can feem credible to him, that it 
is bnDught about by Chance only, and not for any 
wife Purpofe, that a Humour, which )$ fcparated 
from the Blood in the Brain, is derived into every 
Part of the Body, by fuchan innumerable multitude 
of Tubes and Channels, in order to produce Men 
tian wherever it is requilite? To fay nothing here 
of the Fermentation of the Food, ofNouriftmenti 
and fo many other Ufes, which render the Couric 
of this Nervouj Juice entirely necelfary: And 
can it be wichout an End, that this Humour has 
one wonderful Property, (uiore we cannot reckon 
herg^ithany Certainty) that it is fitted, together 
wit^^he Biocd of the Arteries to produce thcfe 
Motions in the Mufcles ? 

For that the Arterial Blood dcies likewife very 
much contribute to Motion, may appear froirl 
the Experiments of Bartholinm; by which we 
fee, that a Limb or Joynt is rendered lame and 
void of Morion, as well when, by b nding the 
Artery, the Blood is hindered from coming intd 
the Mafcles a^ when the faifte is done to a Nerve. 
Aud can any oae obferve this eomc to pafs, after 

fueh 
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fuch an amazing manner, not only in onc^ but in 
all Men and Bcafts too, and fo many Wonders 
produced thereby ,* fuch as the external Motions 
of Walking, Swimming, Flying; and the internal 
of the Heart, Arteries, Stomach, Bowcl$> and fo 
many other Parts, ferving both for the Support 
and Procreation of Animals; and, can he then 
afcribe z\\ this to mere Chance and ignorant Cau- 
fcs, without thinking that he will be taken, by 
wife Men, for a blind or obftinate Fool? 

Sect. V. 7%e Ne^-ves of Hearing are extended like* 

wife to the 'Tongue. 

Now let a Man confidcr farther with himfelf^ 
whether the great End of our Creator, to furni(h 
us compleatly with every Thing that is neceffary for 
OS, does not plainly appear in the following Cafes : 
Pirfty That the Nerves of Hearing do diftribute 
itheir Branches to the Mufclcs that move the Ear, 
to the end, that as foon as we are warned by the 
Noife, which afFeds the Nerve, the other Inftru- 
inents may be immediately put into a Condition 
of erefting the Ear, in order to liften the better : 
This is obfcrvable in the raifing the Ears of many 
Creatures as foon as you fpeak or call to them ; for 
the fame Reafon it is, that this Nerve fends other 
Branches to the Eyes alfo, that upon the hearing 
of any uncommon Sound, we may prefently look 
about us ; and likewife, be ready, without Delay, 
if fpeaking or calling for Help be neceffary ; for 
which Purpofe, the faid Nerve of Hearing has a' 
Communication with thofe of the fifth Pair, and 
the Parts that produce Speech. 
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^IS E c T. VI. T^e Nerves of Tafting. 

SecondlXi That the Nerves which fervc to 
prodi^ce 7^)2^, and which, accordingly to fFiHis^ 
make a fifch and iixth Pair^ do likewifc fend out 
Branches to all thofc Inftruments that are ncceflary 
lor Maftification or Chewing, to render the Adi- 
QD and Tafte lively and ready; they like wife fend 
other Branches to the Nofe and Eyes, to the end, 
that in the Choice of our Viftuals we may be af- 
fifted by the 3meU and Sight : And • laflly, thar 
while all the forementioncd Properties are exerted, 
to the end, that ndthing may be wanting, other 
Branches are tranfmitted to the Glands for Spittle, 
that this Humour may be fupplicd in abundance, 
and the Mouth and Throat moiften'd therewithi 
during the Aftion of Chewing and Talting. 

Sect. VII. Nerves that operate with, or without 

our Cvnjem. ^ 

w 

T'hirdlyy Can any one fee without Aftonifliment^ 
that Nerves, which feem to be mads of the fame 
Matter, and maintained by the fame Food, can 
perform fuch various and different Functions? That 
the lirft, which come out of the Marrow of the 
Back, as the faid Marrow does from the fore-* 
part of the Brain, fliouJd entirely be governed by 
our Will, in the Motions produced by them in ouif 
Arms, Legs,C^c. and accordingly caufc the Mufcles 
lo operate, or to ceafe workings whereas the 
other, that have their Origin in the Ce^'ebeUunty or 
Hinder-part of the Brain, do continually and in- 
ceflantly move thofc Parts to which they are tranf- 
mitted, as long as our Life lads, without the leaft 
Subjection to our Will. 

. Sect. 
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Sect. VIII. T'be Parvagum ^md Intercofia^. Merves* 

W E fhall give a Proof thereof, in Tab. IV. Fig. 6. 
which, by reafon of its Smallncfs, Cv.n only fi-cM^ 
us a h'ttle of it : A B is the Parvaguni, or Wan- 
dering-Nerve, as it is called by the Ancients, 
becaufe it is extended K) fo many Parts ; by TVH- 
lis it is called the eighth Pair^ of this, A reprd- 
fents the uppermoft Plexus, and B the following ; 
after ^ome Ramifications to the Mufcles of the 
Throat and Neck, there goes out of H, a Branch ^, 
to the upper-part of: the Wind-pipe, there come fe* 
veral other from B, which extend themfelves to 
the Heart, to the Percardium, ahd to its Auricles 
and Blood- Veffels, and one bigger than the refl, 
C, which runs to the Plexus Nervofus of the Heart 
Fi from xh^ Plexus B, there fprings likewife the 
recurrent Nerve D on the right Side, and E from 
the Body of the Nerve itfelf on the left Side, which 
moves the Wind-pipe. 

Befides thefe, there goes at ^, a great Branch to 
the Vein of the Lungs, and to the Heart at D, and 
from the Plexus Nervofus of the Heart F, runs a 
Branch ^, to the Artery of the Lungs, and a great 
many, fy to the Heart. 

* Moreover, there pafs from this Nervd a great 
many Branches ^, to the Lungs, arid the Veins arid 
Arteries, and Bronchi of the Lungs m the lame, 
and fome, A, to the Gullet. 

Finally, this fame Nerve divides itfelf into two 
Branches, G H, on each fide, which afterwards 
uniting agairi in I, fpreads an unfpeakable Numbet 
of Branches in the Stomach i and, aftef having 
fcnt fomc Sprigs to the Plexus Nervofus^ lying irt 
the Belly, ends there^ as far as we have been able 
to difeover. 
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Tbc fifth and fixth Pair of Nerves (marked 5 
and 6) the firft of which does in a manner furnifh 
all the Parts of the Face and Mouth with Nerves, 
make a great Nerve by the Branches which they 
fend out, and which are commonly called, tho' 
not very properly, thclntercofial ; this, after halving 
made a Plexus above at /, and tranfmitted out of 
it a Branch to the contrafting Mufcle of the Gul- 
let, proceeds forward to a fecond Plexus K, which 
lies in the Neck; and after having fent oat of it 
fome Fibres A, to the Gullet and Wind-pipe com- 
municates farther great Branches L, to the Plexus 
Nervofus of the Heart. Again, this fame Nerve 
makes a third Plexus at N, and then defcends 
thro' the Breaft, where fome Nerves, n n, arc 
inferted therein from the Back-bone ; and com- 
ing into the Belly, tranfmits two great Branches, 
ppy downwards, which makes other Plexus at 
STVuy and from thence communicates Nerves 
to all the Inteftines of the Belly, as may be fecn 
in W, pafling to the Bowels. 

To conclude, there are none of the Entrails ei- 
ther in the Breaft or Belly, but what receive 
Branches from the two Nerves we have here 
been defcribing ,• vitV the Fagus and the htercofia- 
lis. Whofoevcr defires to fee them minutely re-' 
prefenred, may confult the famous Works of Mef- 
fieurs Willis and Vietijfens ; whofe Figures from 
Branch to Branch, together with the Coiirfe of 
the Nerves in the Body, before they were Publifti- 
ed, were compared and examined by another great 
Anatomift, being founded upon Experimental Dif- 
feftions of above 400 Bodies in the fpace of fifteen 
Years. 

One might here make infinite Remarks opon 
each Du'd, or C6urfe, of tlieft Nefvti; upon their 
Infertions into one another; upon the fcveral Parts 
which receive their Nerves from the faid Bran- 
ches ; 
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cheS ; upon the Plexus that appears therein, and 
which confifts of the Concurrence of many Nerves 
of a different Original j as at F, for inftance, 
which is equally compofed of the Sprigs of the 
Parvdgum and Intercofiale ; to the end, that thq 
Heart, which is thereby moved, might receive its 
Nervous Juice from the one, in cafe the other fliould 
fail : To fay no more, can any Body imagine, that 
tliefc Difpofitions have been made without Wif- 
dom ? 

Sect. IX. ConviSJions from the foregoing OHfer^^ 

vattons. 

I c A N N o T forbear putting this dne Queftion to 
a Man, that is ftill fo unfortunate, as not to be 
able to difcover from all thefe things, the Wifdom 
of his Creator ; •y/jt. Whether he can, without 
trembling, confider, that all this grejt Compo- 
fition of the Wandering and Intercoflal Nerves, by 
which his Heart, Lungs, Veins, Stomach, Guts, 
Liver, Kidneys, and every thing elfe, that contri- 
butes to the fupport of his precious Life, are mov- 
ed, is performed entirely without his own Will and 
Concurrence ? And, that there is fcarce any thing 
elfe left to him, beiides the command over thote 
Nerves which ferve for its external Funftions; 
whilft, in the mean time, he is not able to con- 
tinue one fingle Inftant the A&ion of thofe Nerves 
by which he lives. Nor can the moft obdurate 
Atheifiy or the firongefi Mind (as they love to call 
themfelves^ find here any Evation to latisfie his di- 
fturbed Confcience, that he is not abfolutely in 
the Hands of another, upon whom his iLifc docs 
continually depend ; at the fame time that he is 
forced to confefs, from his own Experience, that 
all the Motions contributing thereto, ' are pro- 
duced in him, without, and againft his Will, by 

K a Nerves^ 
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Kerves, whofe Operations he can neither dired- 
ly obftruft, nor pf oriiotc. 

if now this great Mover of all Things Be Wife 
and Powerful, which appears undeniable from the 
Courfe and Operation of the Nerves, from their 
Difpofitioh to perform their Fundions, and from 
there abfolute Neceffity for Life, and the Preferva- 
tion thereof j can the Atheift, without trembling, 
confider, that he, by thus imputing all to Chance, 
or fbmething that afts without Wifdom and Know- 
ledge, does as far a$ in him lies, rob God of his 
Attributes, and treads them under his Feet ? Muft 
not his ovvn Confcience, fcretell him that one time 
or another he will jaftly feel to his Mifery and 
Confufion, this Power which entirely belongs to 
another, and which he finds abfolutely neceflary 
towards the Prefervation of his own Being, and 
from which no Creature whatever can deliver him^ 
any more than he can free himfelfj neither cart 
he prevent his own Death whenever it fliall pleafe 
the great Preferver not to fuffer the Machine of his 
Body continue any farther in Motion, and the 
Nerves, which do only perform their Fnnftions, 
thro' his Influence, ceafe from the Exercife of the 
iamc. 

S F c T. X. TLe unhappy Condition of the Atheifls* 

H o wmuch more happy than isfuch a one, whoi 
from Contemplating the Difpofitidn and Stru6lure 
of his Nerves, and the Confequences thereof, has 
learned to know himfelf fo far, as to be experimen- 
tally convinced, that his gracious Creator hascaufed 
all the Nerves which ferve for the fupport of his 
Body, for the Motions of his Heart, Lungs, Sto- 
mach, CTc. for the Circulation and Separation of 
his Humours and other Neceflaries of Life, to 
operate for the refpedive Purpofes, by an imme- 
diate 
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diate Power j and not oi?ly without his Will, but 
even without his Knowledge, or any Perception 
thereof? And who having farther obferved hoW' 
many Nerves, by the wife Providence of his Ma- 
ker, are ft ill left for the moving of other Members, 
according to his ownDifcretion wholly j I fay, who 
is there, that after having ferioufly cpnfider'd all 
thefe things, does not find himfelf obliged to ufe 
them all to the Honour and Glory only of his ado- 
r^blp Creator ? / 

And vvich how much more tranquility (to repeat 
it once atgain, fince we can niever rcfleft upon it 
too often) may fuch a Man obferve, that this whole 
Frame of his'Body, that both his Life and Death 
are abfolutely in the Hands of fo gracious a Crea- 
tor, when he learns, from one kind of Nerves (Sv 
which he lives, and which being out of his Will 
and Power are only moved by his Preferver) that, 
hisconftant Dependance is on him; as he' is a- 
gain taught by another, the Operations wheteof 
are in fome Meafure depending upon his own 
Will, to difcharge his bounden Duty of Ser- 
vice and Gratitude to his bountiful Mifter ,* I fay 
how rnuch more eafy to himfelf, will the Life of 
fuch a Man be, than that of him who, againft all 
the Proofs which demonflrate, after tlje moft ir- 
refragable Manner that there is a God, againft all 
the Conviftions, on one Hand, of the great Creator s 
Power over all that he has made, and which he 
continually and immediately prefervcs, does moft. 
imprudently deny him .- And on the other Hand 
blafphemoufly employ his Tongue and the reft of 
his Members in dcfpifing that God, to whofe 
Honour only he ought to ufe them ? Oh that the 
deplorable Atheift would confider and und^rftand 
thefe Things rightly ! ' 

K 3 Sect. 
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Sect. XL T'he Nerves of the Midrif. 

•And if this be not fufficient to convince every 
Man of the Views and Defigns of a wife and mer- 
ciful Creator, in the Difpofition of the Nerves, let 
liim caft his Eyes upon Tab. IV. Fig. 7. in which 
he will find the Reprefentation of the Midriff, 
which we have caufed to be drawn for this purpofe 
only. 

Nov/ to fay nothing of its circular Mufcle A A, 
and another B, its tendinous Part C, the Paflfagc 
D for the Gullet, and E for the Fana Can)a ; as alfo 
the Blood -Veffels that feed it, GHI; of which 
every Body that underftands their Ufes, can add a 
great deal more, in order to prove the wife De- 
figns and Purpofes of the great Creator .* Can any 
pne be fo blind, who knowing how neceflary it is, 
that the Motions of the Midriff fliou'd depend upon 
our Will, when in extraordinary Breathing, in 
Singing, Speaking, and other Incidents, the fame 
is rcquifite i obferves here, that two Nerves K K, 
iffuing out of the Nerves of the Neck (as they do 
from the Medulla Spinalis) and therefore do belong 
to thofe that are fubjed to our Will, are beftowed 
upon the faid Midriff? And when he is moreover 
convinced, that it is no lefs neceflary that the 
great Work of Refpiration fliould be continually 
carried on, even whilft we lleep ,• and how incon- 
venient it would be, that whilft we are waking, if 
^•we happen to fix our Thoughts upon other Mat- 
ters, we fhould be obliged every time to attend to 
the Bufinefs of Refpiration, and to divert our 
Thoughts from all other Th'ngs to this alone : Can 
a Man, I fay, without acknowledging the gracious 
Purpofe of his Maker,, obferve that two other 
Nerves,. L L, are communicated to the Midriff^ 
v;hich.(asit happens alfo to the Bowels^ Hearti 
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&c.) do continue the Motion thereof without our 
Concurrence, and when we leaft think of it, and 
for that reafon take their Rife from the InteHoftal 
Nervesj which are made for that Purpofe ? 

Sect. XII. 'The Nerves of the Inteftinum Reftum. 

The fame may be obferved, befides other Parts, 
in the biteftinum ReEhmiy which requires one Moti- 
on fpontaneous and independent of our Will, in or- 
der to bring forwards that which is contained 
therein; and again, a fecond Motion, which is 
vpluntary, in ordJer to be exerted with the greater 
Force at the time of the Difcharge. 

The Words of the accurate Anatomift Verheyen 
are very remarkable upon this Occafion : The Inte^ 
ftines ^ have, among other s^ their Nerves of the great 
Plexus Nervofus in the Mefentery^ and aU of them 
are jerviceable to the Motions performed without our 
fVill, (Funftiones involuntaria:.) But the Inteftinum 
Rectum, and probably alfo that Part of the Gut that is 
immediately joiningto it, has other Nerves from the lower 
Part of the Medulla Spinalis, by the help of which the 
Pifcharges of the Belly are ferformedy according tOy and 
fj^ confequenceofour WiL 

Sect. XIII. The Vafa Lymphatica. 

N o w as the Blood which goes thro* the Arte- 
ries to the Parts of the Body is brought back again 
jthro' the Veins, the Enquirers into Nature have ; 
likewife afferted, and not without great probabi- 
lity, that the Humour which is feparated from the 
Blood in the Veins, and which is communicated 
by the Nerves to all the Parts, is brought back 
alfo by another fort of Veflels (called the Vdfa 
Lymphatica) to the Blood, and fo performs as it 
were another Circulation, 

K 4 Now 
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"Sow whether this Lmphay ortranfparcnt Li- 
q..Ci-, .proceeds from the fmailcft Side Branches of 
tlvj Arie!j;:s, in each of which at the fame time 
a rsurr!>ius Sprig difcharges itfclf, we (hall not 
hear farihcr examine, but refer fuch as defirc to 
ki.ow it, to the fecoiiu wVork of Monfieiir Vieujjens : 
Tnis IS true at Icaft, that thefe Vufa Lymphaticazx^ 
o'utcrved to proceed from all the Parts of Crea- 
tures (the Brain excepted, that being yet doubt- 
ful) as iiktwiie thiit the Courfe of Uieir ^iquoc 
in qq (Tab L Fig. 6,) proceeds to the DuBus T'ho- 
raclcui O r r, and fo 10 the Fena Subclavian u x, and 
other Places directly to the Veins i that they have 
innumerable little Valves, in order to prevent the 
Return ur tiiC f.iid Liquor, and fo appear like 
Links of^ little Ciiains q,qi that they touch upon 
feverai Glands in their Palfagc, or proceed like- 
wiie irom fome. Thofw who delire to have any 
l>loti on of this Matter, may confiutT^i^.IV. Fig.%^ 
where it is fnewii how tlieie l^\ija Lyynphatica L L L, 
&c. coming out of the Kidneys B B, and other 
Parts of the Body, iiivt: a Communication with 
the Glands F, G, H, I, K, and difcharge them- 
felves into the Receptacle of the Ch\le D, in ordec 
to carry their Liquor on to the Blood by the DuElus 
Chylioui E, which is. here rcpr.cienfed as cut ofi^ 
and in the mean time (as we havefaid above) help 
to make, a Stream for the Circulation of the 
Chyle. . • . . . . 

JJow how unknown focver may be the true 
Source or Origin of thefe. Vcflel.s, forafmuch as 
moft of the Experiments have been made upon 
Beads, an4 defcribedfrom them,. the Opportuni- 
ties being very rare of opening Men fo quickly after 
their Death, in order to dilcover. thefe Veifels 
which do prefently.difappcar, for which'rcafoa 
fomc principal Anatomifts have endcaypured to 
Jhcv^t there Courfc by injecting Qiiickfilver, pre- 
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pared for thatPurpofe, into them ; yet this at leaft 
is true, that they do difcharge all their Liquor into 
tie veinous Blood, arid fo render the aforemen- 
tioned Service to' the Ghyle. ^ 

« • * 

Sect. XIV. Tlhe Glands. 

W E (ball pafs over the Difpofition and Strudurc 
of the Glands, it being ftill fubjea to too many 
Diflfcrcnces and Difputes in the chiefcft Matters, 
but which perhaps may fiirniflj Poflerity with new 
Matter to convince the Unbelievers, of the Wif- 
dom of their Creator ; however it appears in the 
mean time plain enough, that they cannot attribute 
it to meer Chance, or ignorant Caufes, that the faid 
Glands are ufeful to fo many, if not to all the Sepa- 
rations of Juices ; and that this wonderful and as 
yet unknown Eflfeft, is produced in their Bodies. 
viz,. That the Blood (which in it felf is in a manner 
infipid) being brought into the Glands by its Vef- 
fels, the Hupiours that are feparated from it in thofe 
Glands, are thereupon impregnated with fo many 
different Tafts and Properties. Thus that which 
is Separated in the Kidneys is Salt, as are likewife 
the Tears and the Sweat, which proceed froniTthe 
Glands of the Eyes, or come out of the Pores of the 
Skin ; from the Liver there ifliies a bitter Gall ; 
from the Glands of the Breafts of Females, a fwcet 
Milk J from the Glandula Salivaks, Spittle, (7c. 
' Now every Body knows, that upon the Obftru- 
aion or Cefl'atiom of aijy 9f thefe Humours, grie- 
vous Sicknefl'es and Death itfelf does fometimes 
follow,: and -that almoft all of 'em, ho<ir different 
focver their Nature be, are abfolutely neceflary to 
Health/ or Life. The Nerves likewife, and the 
Arteries, w.hich carry the Blood and the Nervous 
Juices thereto, or difcharge thcmfelves therein ; 
the. Veins and Lymphatick Veffels which brine 
» • " = " ' • back 
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back the Blood zvALymfha, or what is feparated 
from thence, and wluch contribute to a, Pafl'age or 
Way for the feparated Juices, where they can be 
nfeful in fo many particular Veflfels already dif- 
covered; I fay, all thefe things do abundantly in- 
' ftrud us, that each of *cm are formed for a parti- 
cular End, and are therefore placed exadly where 
they can be moft ferviceable ; the rather, iince 
Anatoniiftshavedifcovered (See Vieujfensin ^vOj p. 
238.) that altho' there is little Morion orSenfation 
in them, yet, in refped: of their Bignefs, morg 
Kerves are found in tiiem, than in any otlier Pare 
of the Body, 

Sect. XV. 'The Memhraaes. 

Much might be here faid about the Mem" 
branes, and which wouW powerfully fupport our 
Defign, efpeciallyif we would here propofe ai| 
the modern Difcoverie^ that feem to be only in 
tkdvEmtryo, and have not yet attained their fyU 
Perfeftion; this is certain, that they hare thefolr 
lowing Ufes : 

1. That they ftrve to cloath or coyer fome Parts, 
as may beobferved of the Pleura in the Breaft, and 
of the Peritmaum in the Belly. 

2. To form Tubes and VefTels, as in the Bloody 
and Lymphatick VefTels and Inteftines. 

3 . To join or faften fome Parts together j thus 
are the Inteftines fattened to each- other by the Me- 
fentery, and both together to the Back. 

4. To divide Cavities into more Parts j thus the 
Mcdlajlinum divides the Breaft into two Spaces, 
under which Head we may likewife reduce the 
Membranous Valves in the Heart, Veins, Lym- 
phatick Veflels, iXc^ 

5. Not to reckon that they are by many efteem- 
cd to be true Inftruments of Feeling, and perhaps 
of otjler external Senfes. * ^. T-h^rc 



7%e Chriftian ThUofopherl 15 ii 

6. There is yet a greater Service performed by 
|:hem5 viz^. That many of 'cm confift of mufcular 
iFibres, which by their G)ntrafl:ion or Squeezing, 
5vhen they make Tubes or other Cavities, are 
proper to protrude that which is included in thofe 
Membranes ; as^we fee it happens in the Stomach, 
Giits, Bladder, Arteries, and the like. 

^ E c T. X VL The Dura Mater, or thick Membrane 

of the £ram. 

Monsieur Pacchionus flie ws, that according 
to Anatomical and PraBical Oifervations, the thick 
Membrane of the Brain, commonly called the Dura 
M^ter^ has the fame Property of protruding the 
llunaour fcparated in the Brain into the Nerves ; 
and fince this Membrane does invefl ^ the 
Branches of the Nerves, how many foev^r they 
be, he thinks it is very probable that by a Con- 
tradion of its Fibres (like that of the Periftaltick 
Motiofiy which happens in the Inteftines) the Hu- 
mour is driven forth into the Nerves ; I leave this 
Matter to farther Enquiry j but if one may here 
mention that which feems very likely concerning 
it, I fhould think, that unlefs fomewhat of that 
Nature did occafion the Protrufion of the Nervous 
Juice, fuch a Power or Faculty could not be dedu- 
ced only from the Motion of the Heart ; forafmuch 
as the Matter of which the Medul/a Spinalis and 
th^ Nerves are compofed, does not feem proper to 
afford a fwift: and ready Paflage to fuch a tough 
and Turpentine-like Humour, as the famous M?/- 
pighi defcribes it to be. Moreover, it feems to 
be a neceffary Confequence, that in cafe the Heart 
were the only, or chief Caufe of the Nervous Juice, 
a Nerve being tied or bound, as is ufual in Arte- 
ries and Veins, would fwell up againfl the Band, 
which many who have made this Experiment 
**• ' ^ complain 
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complain does not happen ; but if the Contraftfqn 
of the Dura Matery which cncompafles the Nerves, 
docs, withSiit any vifible Afllftance from the 
Heart, alone" prdtrmie this Humour, every Body 
Ynuft own that this Perrfialtkk Motion^ by the Com^ 
prelfion of a Scring or Band, would be forced to 
ceafe y whereupon, that which we experience 
would follow, 'viz,, that the Nerves would not be 
able to fwcll and expand themfclves by the pro- 
trudcd Matter againft the Band. 

Jf 01* a furthep clearing of thi$ Matter, I could 
have a^ded fome Praftical Cafes, which, without 
tBe Hypothefis of fuch a Motion in the Nervous 
^Membranes, would feem uninteUigible, and yet, 
being handled upon this Foundation, meet 'with 
the defired Succefs, after having tried feveral other 
Means in vain. Bat this h not a time to ipeak 
of thefe Things heife ; * let every one confider and 
refleft by himfclti whether upon feeing the knc^wn 
and undeniable Ufes of the Membranes, he muft 
not acknowledge and be convinced of the Wifdom 
of his Creator. 

Sect. XVII. l*he Flexibility of the Membranes. 

4 w 

T o fpeak fomething of this Matter : Forafmuch 
as it was rieceflfary for the Support of Life, that 
the Blood and Nervous Juice fhould be Carried to 
all the Parts of the Body, and brought back again/ 
it was no lefs neccil'ary that Veflels, fuch as the 
Arteries, Veins, Nerves, and thofe belonging to 
the Lymphay Hiould be formed for that Purpofe : 
But iincc, belides this, the Body was to be mo- 
ved, and that therefore Inflexions and Angles 
were to be made in its Joints, it feemed requilite 
that thcfc Tubes ought likewife to be flexible^ to 
to the end that (for Inftance) the Arteries- in thfe 
Arm and Hand might fervc- for a Paffage to the 
• ' ' ' Blood, 
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blood, as well when they were bent at the Elbow 
or Fingers, (at which time (o many Angles and In- 
flections are produced,) as when the fame Arm or 
Hand being ftretched out, the faid Tubes were * 
likewife extended in right Lines. 

No\y let every Man ask himfelf, after having 
obferv'd the aforefaid Matters, and difcovercd the 
Tubes adapted to all thcfe Ufes, whether he can 
be fatisfy'd in afcribin^ ^eiil barely to uncertain 
and ignorant Caufcs ? But on the contrary, whe- 
ther the greateil Artificer in the World muft not 
have employed much Study and Thought to adapt 
'em all to feveral Ends ? And when he fees Veflel^ 
compos'd of fuch thick and ftrong Membranes, and 
pftheutmoft Flexibility at the fame time, not only 
for forming their Offices as Receptacles, but alfo 
pos*d contihually td protrude what they -contain ; 
can he pretend that they are form'd without Wif* 
dom? Nay, muft he not own himfelf the moft un- 
rcafonable of all Men ? being obliged to confefs 
that no fmall Wifdom is req^uiiite towards the In- 
vention of the fame ; and yet when he kcs them 
invented and framed after the beft manner, will per- 
verfly maintain, that it all happens without a wife 
Contrivance or Direftion. 

We (hall pafs by other Remarks concerning the 
above:mentioned Glands and Membranes, having 
dwelt long enough already upon cm; as alfo all 
that might have been added farther upon maqy 
other Matters, fuch as the Ligaments or Bands 
by which the Bones are joined together ; of the 
Fat, Skin, Cuticuhy and the like ; thofe who have 
a Mind to examine into what is already difcover- 
ed thereupon, will find Caufe enough to extol the 
Wifdom and Goodncfs of the Creator. 
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CONTEMPLATION X. 

Of the Mufcles. 



S E c T^ I. 7%e Tranfition to the Mufcles. 

NO W in cafe that the foregoing fiiould not 
appear fufficient to convince every Man fol^ 
ly, and entirely, of the great Ends of his Creator, 
and of tlje moft wife Manner of executing the 
fame ; (tho' not hardly to be fuppofed, of fuch as> 
have thoroughly comprehended what we have al- 
ready reprefented to them thereof) yet, at leaft, 
this great Truth will appear to be placed beyond 
the Reach of all Doubting, by the fingle Enquiry 
only into the wonderful Compofition of the Muf- 
cles of a humane Body ; which Mufcles are, in a 
manner, the Inflruments of all its Motions. And 
in cafe any Body.fliould view, with an underftand- 
ingEye, the Infertion, or Faftening of the fame 
to the Bones (which are likewife fo exa&Iy adap- 
ted for the making of Limbs and Joynts, whereby 
Motion may proceed without Interruption) thdt 
wonderful Contexture, and the amazing Power 
and Strength communicated to them, tho' confid- 
ing of fuch exceeding fine and {lender Fibres or 
Threads ; I fay, whoever contemplates any of 
thefe Particulars, muft needs acknowledge in all 
of 'em, the Haiid of a g(-eat and mighty, wife 
and good Creator ; the rather, becaufe he has an 
Example thereof in the greatcft Philofophers and 
Mathematicians, whom the Contemplation of thefe 

Wonders, 
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Won4ers, and the Enquiry into the Wifdom that 
(hincs out of rhem, have often compelled, to ac- 
l<nowledge the Glory of G o d in thefc his Works. 
For one Inl^ancc, amongft a great many others, 
one need only perufe the J)cdication of tJiat Book, 
that Monfieur BoreHi publifhed, about the Motion 
of Animals. 

Sect. II. Oj th^ Mujcks in General. 

Now not to ask whether any Body, that undcr- 
ftands never fo little the Strufture of Mufcles, 
could believe, that thofe which move the Tongue, 
or the Hands of a Man (to mention no more of 'cm) 
are made without Defign^ without fVifdoniy and by 
Chance only ; and that all the fo necefl'ary and ufe- 
fill Funftions, performed by them in the Bodies of 
Men, are produced by ignorant Caufes: Can it 
be imagined, that the Power and Goodnefsbf ouc 
great Creator does fofar extend itfelf towards us, 
that the Mufcles in a Man's Foot have been adapt- 
ed by him, to ferve upon occafion, in the flead of 
Hands ? And yet, as ftrange as this may feem to 
be, we have fcen, not long fince, a Man, who be- 
ing born without Arms, could ufe his Feet almofl 
for all Purpofes, and among others, write a fine 
Italian Charafter with the fame, as faft and as 
accurately, as another good Writer was able to 
do with his Fingers ; to fay nothing of many other 
of his Motions, fuch as Ihuffling of Cards, and 
playing therewith, and managing a good Number 
of them fo dextroufly, that he could not have done 
it better if he had the ufe of both his Hands : Now 
in cafe thofe Mufclts that move the Feet, had not 
riot &een of proper Struftnre for the like Purpofes, 
it would have bcenimpoffible that he could have 
performed all this with his Feet. 

And are we not taught by the fmalleft light of 
Reafon, that when we fee fuch a wonderful 

Machiac^ 
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Machine, cornpos'd of fuch Joynts, as we only ufe 
for Supports of our Body in Walking, Running, 
and other little Purj^ofes, we are bound to thank 
our Maker, who has eontriv'd the Scrufture of our 
Mufcles, that are yet fo much more ufeful and be- 
neficial than any Body, even the very greateft 
Philofopher, could ever have believed, were it not 
that Experience has rendered it fo obvious even 
to the meaneft Capacities. 

Sect. III. 'The Defcription of the Mufcles. 

However, to enquire a little more clofely 
into the Strudure and Difpofition of the Mufcles, 
and to reprefent the overflowing Wifdom of out 
adorable Creator, by fome few Obfervations upon 
the fame, let us contemplate Tab. V. Fig. i. 2, 3. 
which will give us a Sketch of the external Stru- 
fture of f6mc of the Mufcles, the great and prin- 
cipal Inftrumentsof all our Motions, and by which: 
alone we exert our Strength, 

I. A Mufcle then (not to mention here its Ar- 
tery, Vein, Nerve, and Lymphatick-Velfcls, which 
are reprefented in Tab. V. Fig. 1, abc tied toge- 
tjier) docs confift of a Number of fleflily Fibres 
<ir Threads B, running Parallel moftly, and zi 
equal Diftance from each other, and faften'd at 
Top and Bottom to a tough Body, called a Ten- 
don, A and C. 

Acrofs tiiefe fleftly Fibres B, there run others 
E F, which are likcwife tendinous, nervous, 
or membranous ; but as (lender as fome of em 
arc, they are all very tough, and not eafy to be 
broken, and are regularly interwoven with fleflily 
Fibres. 

Now in cafe the Tendon A, the Fibres where- 
of are here fliewn to be a little feparated from each 
other, be faften'd to a Bone that i^ unmovcablc i 

and 
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arid the other C, to one that is movable, and caii 
yield to the bending of its Joynt ; and afterwards 
each of thefe mufcular Threads B, are contraded, 
or rendered fliorter by any Force^ be it what it 
will ; it is plain, that the Tendon C, will draw 
the Bone that can follow^ and to which it is fa- 
fien'd, towards the other Tendon A, and fo will 
bend the Joynt that li^s between A and C 

The Anatomifts are wont to call the Tendon A; 
which is faften'd to the immovable Bone, and to^ 
yrSLvds which the Motion is made, the Head of the 
Mufcle ; and the other C, faftenM to the movable 
Part, the T'ail; and the fleflily Threads B, with 
the tranverfe ones F E, the Belly of the Mufcle. 

Sect. IV. The Strength of the Mu files conjtfts m. 

their many FiBres. 

2. It appears from hence, that the more Fibre* 
there are in B, or the Belly of the Mufcle, which 
being contracted do draw, the ftronger will be the 
Adion, of fuch a Mufcle, which is alfo found 
true by Experience. 

Sect. V. Double Mufiles. 

3. Now to the end that a Mufcle may extcrt 
greater Force, it will be neeeflfary, that il fliouljjl 
confift of a greater Number of Fibres B, which may 
caufe it to encreafc very much in Thicknefs, and fo 
fill that Place, in which other Mufcles ferving for 
other Purpofcsi might have been lodged. 

Can any Body then, without Amazement, refled 
upon the moft ingenious Manner which it has ple^- 
fed the wife and gracious Creator to ufe,' fo to dif- 
pofe many more Fibres in the fame Space, in or- 
der to make the Mufcle fo much the Stronger, )Chat 
there (hall not be requir'd much more Room to place 
thofe Fibres ? viz,, by leaving to a kind of Mufcles, 
that are necefl'ary in producing a ftronger Motioa 

Vol. I. L th«i 
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than others, the ufual Bitadth or Space, which 
they are to fill after fuch a manner as we fee in 
7^4. V. jB^. 2. in which A6 C is the Head of the 
Mufcle or Tendon, faften'd immovably at A, and 
rcprefented in this Figure as cut cS; ILH is the 
Tail of the other Tendon, that draws the Joint to 
itfelf ; and between bot-h of them are two artful 
Rows of Fibres F and G> being faften'd to the 
Head A B Q and running obliquely to the Tail 
!E D, in which they are inTerted. trom whence it 
appears, that thefe two Rows of mufcular Fibres^ 
F and G,, being forcibly roQtraded, the Tendoa 
£ D, and the Bone faften'd to it. Which i% move- 
able, muil be drawn towards A, with this Advan- 
tage over that which was fliewn before, in Tab. V. 
Fig. I. that here (Tab. V. Fig. 2.) many more Fi- 
bres, as F and G, can be i)ut in A^on in the 
fame Space, whilft they run after this manner obli- 
quely, as it were acrofs, than when they were 
extended, as in the former Ftg. i . dire&ly only» 
and at equal Dillances from each other. 

Sect. VI. Mufcle s yet mo^e doubled. 

We may obferve again, in Tab. V. Fig. 3. that 
thefe mufcular Threads are, after a wonderful man- 
ner, upon fome Occafions, much more doubled : A 
is the Head, and B the Tail of the Mufcle, the 
which lafl B, by two tendinous Branches that arc 
extended towards A, gives an opportunity for the 
ranging a much greater Number of Eefliy Fibres in 
fiich an exad Order; fothat the Fibres C and D> 
being fallen 'd to G A H, or the Head oftheMuP 
cle, (which is fuppofed immoveable,) when they 
are contraftedin their Length by any Force, do each 
of them draw their Branch F, and thefe two Bran- 
ches F and F^ draw the Tendon B, and whatever 
is fattened thereco, and is moveable towards A> 
which> if it were to be performed by Fibres run- 

fting, 
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rung dircdly or ftr eight from A to B, as in Tai. V. 
Fig. I. would, by the greater Number of them^ 
compofe a Mufcle almofl as thick as this Mufde 
(Tai.V. Fig. 3.) is long : If what we have herefaid, 
does notfet this Matter in fo clear a Light as to 
make it fully underftood^ the Reader may confult 
the Demmjiratim of the Force of the Mufcks SbCt.]^ Vll* 
Kow will any rational Man fuppofe, that zXi 
this is fo nicely adapted to fuch great Purposes by 
Chance, or ignorant Caufes ? And can he diicovct 
herein no Wifdom of the Creator ? When at the 
fame time, unlefs he would be accounted a Fool^ 
or Mad, he durfl not deny, that all the Parts of a 
great- Rammer for driving Piles, at which fb many 
Men are obliged to draw with Ropes, i% formed 
without Wifdom and Defign. 

Sect. VII. 'The Mufcles of the Fingers^ 

4. F R farther Convidion, let us make one on-» 
ly Remark upon fome ot the Mufcles that bend th* 
Fingers ; vre will therefore confidfer the Mufcle A B 
(Tab. V. Fig. 4.) as it is faftenM with its Head or, 
upper Tendon near the Elbow K, whofe moving 
Threads or flefhly Fibres extending themfclves 
from B to A, do compofe the lower Tendon C, 
and this conMing of iour Parts, tranfmits a Branch 
to each of the rcmoteft Joints of the Finger$> 
•wherein it is infertedat Di now when the flelhly 
Fibres A B, are ^ontrafted, the Mufcles being 
immoveable at K, itiseafy to obferve, that th« 
third Joint of the Fingers DDDD, is thereby 
drawn towards B, and all the Fingers infleded ; 
the rather, if you fuppofe farther, that the MuP 
cle G F ( which is reprefented here out of it3 
Place, and lying above A B) islikewifecontrafted 
in its Fibres F G, and by its four Tendons, GE/ 
draws over forwards the fecond Joint of the fouu 
Fingers^ 

La Kq^ 
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Nowletcvery one askhimfclf, whether he cari 
fuppofe, that it is by ihcer Chance, lurfi, that thefe 
Mufclcs A B, and G F, which bend the extream- 
eft Joints of the Fingers, arc placed fo far above 
the Hand, and even as high as the Arm, and yet 
extend themfelves by their long Tendons C D and 
G F to thofe Joints which they are to move, fince, 
if they had lain in the Hand itfelf, they would 
Have rendered it very unfit for an accurate eafy 
handling df Things ? Forafmuch, as thefe Muf- 
dei being obliged to exert a great Force, do re- 
quire many fle(hly Fibres, which, when they were 
eontrafted and put into Aftion, would caufe the 
Hand to fwell to a great Thicknefs. 

For, that thefe, and other Mufcles, fuch as thofe 
defcribed by A B, do upon their Contraftion re-» 
quire a greater Thicknefs, may appear to every 
one, whb upon clofing with fome Force, one of his 
Hands and turning it into a Fift, does With thef o- 
thetHand fpan his Arm below the Elbow,- in do^ 
ing which, he will remarkably feci the Mufcles that 
lie there to be fwelled: Which Thicknefs, if it 
were continually produced by fuch great Mufcles 
as lie in the Hand, it is plain, would, upon many 
Occafions, embarrafs it the Exercife of its Funftion 

Secondlyy Whether he muft not acknowledge, that 
it is a Contrivance beyond the Power of an Ignorant 
Caufe, that the Tendons G E, of the Mufcle F G, 
do make a kind of Door or Opening at E? by 
which Means the Tendons C D of the Mufcle 
A B, pafs like a Thread thro' the Eye of a Needle, 
in order to hinder thefe laft in the numerous Mo-* 
tions which the Fingers make upon many Occafi- 
ons from being diforder'd by Diliocation or other 
Accidents ; or at leaft, that the Motions of all the 
Tendons, lying near or upon each oth:r, iray n3t 
be fo loofe and uncertain. 

rhndy 
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l%irdlyi Becaufe there would be Danger upoa 
the Contraftion of the Mufgle A B, that the Ten- 
dons C D, which go to all the Joynts of the Fin- 
gers (hould recede from the fame, whlcn they were 
bent upwards, and occafion feveral Inconvenient 
cies, by flretching the Skin too much : Can any one 
fee, that each of thefe Tendons is encompaffed 
with a kind of membranous and very ftrongSheath9 
which, without obflru(5ling their Motion at all, 
makes it remain faft to the Bones of the Fingers ; 
not to mention the great Band juft above the Hand, 
which encircles the Arm in that Place like a Ring, 
and at once binds tc^ether all the Tendons of thofe 
Mufcles that go to the utmoft Parts of the Fing- 
ers, preventing them upon great Infleftions from 
receeding too far from their proper Places ; I fay, 
i^an any one fee all this, withoup acknowledging 

the Defigns of a gre^t Creator ; 

\ 

Sect. VIIL OJ the Joynts. 

Gon has been pleas 'd to manifeft his Pow-i 
er and Glory after very different and furprizing 
Ways, in endowing the Bodies of Men and other 
Animals with many Kinds of Motions. - 

In order to prove the fame, he who would be 
convinced of the greateft and^ moft important 
Truths, and of the Attributes of his adorable Cre- 
ator, need but enquire a little more narrowly in- 
to the Inftruments that ferve for fuch Motions i 
For which purpofe it may be of ufe to unexperi- 
enced Perfons, if we kt before their Eyes a rough 
and general View of the Struftnre of the Joynts in 
this Place ; referring the Particulars to the Place 
wherewefhall treat about the -S(?K^j, &c. ^ ^ 

The Joynts of a Manneceflary to produce *tfcc • 
Motions between the two Bones C D E, and I B 
(7^. V. Fig. 5.) are moft conamonly of the follow- 
ing Strudure ; in the firft, C G E, there is found - 

L 3 a larger 
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^ If rger or (mailer Cavity C D E, in which the 
protuberant Part, C D E F, or I of the other Banc 
is faften'd after fuch a manner, that they can boCh 
turn and move in each other : Now in cafe this 
protuberant Part, C D E F A, being fpherical, or 
round, is exa&Iy adapted to the Cavity C D E, 
it is tsSy to fee, that the Bone B A may be moved 
at PJeafure upwards or downwards, and on either 
Side 'f but in cafe the faid Part, I, were not pcr- 
fedly a Part of a Sphere, but round and flat, like 
a Piece of a Whecl> and then inferted into its Ca- 
vity, it is plain, that the Bone B A might be mo- 
ved upwards and downwards, but not fideways. 

A Motion analogous to the former, may be ob-^ 
ferved in the Shoulder or Hip ,- and to the latter 
in the Elbow or Knee, fome little Circumftances 
excepted, which in the main, do not alter the Cafe, 
t>ut,ferve for other Improvements. 

Now can the heft Mcchanift in the World com- 
pofe or put together any Joints after another 
manner, whereby fo great a Force may be produ- 
ced, with fo much Conveniency, and fo little Dan- 
ger of being diforder'd by common Motions ? Yea, 
we know that if one Bone turned upon the other 
with a flbarp Point, in ufing any Force or Vio^ 
Jence, it might perfedly mifs its Fulcrum or Sup-* 
port in many Accidents, and the Point run the Risk 
of being broken, or at XtzSk disjointed : It would 
likewife have b^n impoffible, after the fame man- 
ner, for a Bone of any common thickhefs, to make 
fo jicute an Angle as the Elbow does \|^ith the Bone 
. pf the Arm ; nor could the two Bon^s be in fuch a 
iPofition, with rcfped to each other, and parallel 
with th^ length of a Man, as the whole Arm isy 
when extende4 downwards on the fide of the Bo- 
(iy, or upwards on the fide of the Head. In other 
Forms or Modes of Joints, befidcs thofe which 
appear in Animals, other Incpnvcnicncies will rc- 
/ujf ffpnfi thpni. Tq 
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To prevent all which, what fafer Method caa 
be made ufc of to produce the Motion of two 
Bones, than that which is reprcfented in Tal^. V. 
Fig. y. not by the pxtream Point thereof, which 
might be eafily broken or diflocated, but by a 
Centre I, which you muft fuppofe to be in the 
middle of the fpherical Protuberance, C D E F A, 
of the Bone A B, or if it be Cyindrical, about 
the Line, which runs length-wife thro' the Cen- 
tre thereof, and of which I is the extream Point, 
as we fee it happens in our Joints. " 

I have dwelt the longer upon thcfe Matters, 
becaufe if ever this BooK'fliould happen to fall in^ 
to the Hands of fuch a Philofopher, who cannot 
be convinced from the Strudure of his Body, of 
the Wifdom of his Maker he might hereby be ex- 
iiited to employ all his Underftanding, Philofo- 
phy, Mathcmaticks, and what other Learning, ot 
Talents 'he may have acquirM, and to try whe- 
ther, befides this Strudure of the Joints, he can 
find out any other Machine or Contrivance that 
may be fo very Serviceable, and of fo little Dan- 
ger, as that which his great and wife Creator has 
already form'd in his Body ; and if he would but 
take the Pains pf confulting the greateft Mathe- 
maticians on this Occafion (Borelli for Inftance, 
Sect. IX.) he will foon find how^readily they ac- 
knowledge herein the Wifdom of the Creator. 
Wherefore, in Cafe he be not convinced by all 
this, but continue to think that fuch a Structure, 
which cannot be mended, neither by his own, nor 
by the Skill of all the Men in the World befides, 
in order to be made fubfervient to thefe Purpofes, 
Jias yet acquired its Exiflence by meer Chance; to 
what fliall we afcribe the Caufe of fuch defperate 
Notions, but either to his Ignorance, which fuf- 
fers him not to underftand thefe Things ,• or to a 
iecret and dreadful Judgment, proceeding from 

L4 the 
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the Wrath of God, who being at laft weary 
of tolerating fuch blafphemousf Opinions in his 
Creatures, permits him, in the midll of Light ta 
perfevere in this miferable and fatal Darknefs. But 
to proceed. 

Sect. IX. The Infertiof{ of the Tendons^ 

SiTppos E AB, and F G> in Tah. V. Fig. 6. tQ 
be two Bones joyned together j which make a Joint 
at A* F ; now if one would bend the Bone A B, at 
H, and for that purpofe, only make ufe of the; 
Draught and Contraftion of theMufcle DRE, 
which is immoveably fattened to Din'the fame njan- 
n?r as one moves the loweft Bone of the Arnr, by 
bending it in the Joint of the Elbow towards the 
uppermoft Bone or Os Humeri : Let us fuppofe 
firft, that the Tendon of this Mufcle is inferred at 
E, orclofe to the Hand in the extream Part of the 
Bone A B, we may then eafily bend thefe two 
Bones upon contrafting the Mufcic D E, at the 
Joint A F ; But if the Bone A B, be brought to A 
H, in fuch cafe the Mufcle D E muft be contrafte4 
or fliorten'd to M D ; but if one proceed farther, 
in ord^r to caufe the Part H to approach yet near- 
er to D, by the fame Mufcle, the whole Mufcle 
P E, which is now fliortn'd to D M, will in a 
Manner lofe its Length, and be rolled up in a BaU 
or globular Figure at the Shoulder D ; Befides, 
that when the Bone A B-is h raifed up to AH, the 
Skin mufl have fo much Space or Rooni as to co- 
ver the whole Triangle AH D, unlefs the Muf- 
cle were naked and loofe from the Arm, as is re- 
prefented in this Figure, - 

Now if this fliould happen in many Parts of the 
Body, and that more room ibould be taken up in 
the Skin, by other Mufcles that are larger, and 
planted in the Bone after the fame manner i and fo 
mak^ larger JBalis or Spherical Figures in the^ 

/ Places 



The Chfiftian Thilofopherl 165 

Places where, by their Contraaion, they afc rolled 
up together, the Body would lofe its Figure at 
every Motion by fuch Expanfipn of the Skin, and 
upon the ceafing thereof and Extenfion of thp 
Mufcles lengthwife again, the Confequence would 
be, that the expanded Skin would hang upon the 
Body like a Bag full of Pleats or Wrinkles, to the 
end that it might have roon^ enough in its fubfe- 
quent Motions. 

'Tis true, that it feems as if this manner of 
Infertion might h^ve been pafled by, to preferve 
the beautiful and noble Strudure of a hi;mane 
Body, and a Band or Ligament placed at R, tq 
obviate the receding of the Mufcle from the Bone : 
So that the Body of the Mufcle it felf being then 
extended no farther than to D R, ^ long Tendon 
E R, need pnly be flretched to E, and likewife 
faften'd tp the Joint at its Inflection by the Liga- 
ment R, as is fli^wn to happen in Tab. V. Fig. 4. 
where there was a particular occafionforit, name- 
ly, that the Hand might not be burdened with too 
much Flefti. 

But in fuch a cafe, it cannot ^Ifo be denied, that 
if all the Tendons were faflen'd to the extreasx^ 
Part E, of the Bone A B (TaL V. Fig. 6.) hot- 
withflanding that they were kept down by the Li- 
gament R, yet, by reafon of their Length, they 
would fill a much greater Part of the Body, and 
take up more room than they now do, which would 
npt only be unnecefl'ary, but would likewife dis- 
place fome other Part. 

Not tp mention th^t in this Strudure the Ten- 
don R £, running either parallel with both the; 
Bones, G F and A B^ or making a very Imall an^ 
acute Angle at E, with the Bone AB as long 
as the Angle renriains (b fmall, could not be able 
to exert much Force in order to raife the Bone, 
tho' drawn with great Violence. That it falls out 
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fo^ in oblique Draughts, the Mechanifts know very 
well ; and the fame will cafily appear by an Ex- 
periment in Tab. V. Fig. 7. if at the end of the Lea- 
ver BC, which can turn about an Axis in C, a 
Force A draws -in the oWique Line B A, it will 
not heave up fo eafily the fame Beam, to which a 
Weight D is hanging, as when this Force draws 
by a lefs Obliqu ty (in the Line B E,) the Beam and 
Weight upwards. Wherefore the Mufcle (Tab. V. 
Ftg. 6.) • working in the Angle D M C, on the 
Bone in H, will perhaps, with the fame Force, do 
eight or ten Times more than at the beginning 
with the Angle DEC. 

With how much more Advantage than has the 
great Creator of Mankind been pleafed to dire^ 
this Infertion of the Tendons in the Bones, 
after fo wife a Manner, that not only all thefe 
Inconveniencies are thereby prevented, but like- 
wife the Spaces, which would be otherwife filled 
by the exceffive Lengths of fo greatly extended 
Tendons, may with much Eafe be employed in 
receiving otherParts that ferve for farther Pur^ofes ? 

For this End it has pleafed him in his Wifdom 
to place little Eminences at the extream Parts of 
the Bones, and thereby to rehder them thicker and 
ftronger in that Part, and to infert the Tendons 
near or in the faid Eminences, or clofe to the 
Joints in the following Manner 

Let A B and F G (Tab. V. Eg. 8.) be two Bones, 
making together a Joint at A F G, which is 
moveable at the Point C, fo that both of 'em at 
their Extremities I K A F are globular, and thick- 
er than their Tubes : Now the Mufcle D E K I i$ 
infcrted at I, clofe to the biggeft Knob of the Bone 
B A j fothat it runs about the Eminency K I, like 
a Rope in a Pulley, if we may be allowed to give 
inch a courfc Idea of it. 

SfCT. 
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Sect. 3^. T%is Infertion of the Tendons prevents aU 

Inconveniencies. 

W E need not then take much Pains to lliew, 
that by fuch a Method all the aforementioned In- 
conveniencies are removed; forafinuch as, JFirfi 
the Tendon being inferred at C (T^^. V.Fig. 6.) and 
not at E, when contraded towards D, cannot make 
fuch a Triangle as M C D, and confcquently don't 
ftand in need of ib much Room in the Skin for its 
Motion. Secondly, the Mufcle D E K I ('fat. V. 
Fig. 8.) being inferted in or near the Thicknefs 
of the Bone, in order to produce a great Velocity 
at B, the extream Part of the Bone A B, fuch as 
from B to M ; it needs only infleft the "Point I, in 
a very fliort Segment of a Circle to K i for which 
Reafon likewise the Mufcle requires vcryfmall 
Contraftion ; nor is it requifite that the whole 
Length fhould be rolled up in a globular Figure^ 
and thus, the Mufcle being grown but very littl^ 
thicker by fo fmaU a Contradtion, the Body lofes 
nothingof its Figure and Beauty; whereas other- 
wife, if the Tendon were inferted in the extream 
Part ofthe Bone (as ztE, Tab. V.Ftg.6.) thefaid 
Body, fuppofing the fame fhould happen in all its^^ 
Parts, virould for both thefe Reafbns become very 
monftrous. Thirdfyy We may likewife fee here, 
that the whole Length (Tat. V. Fig. 8.) remains 
free from I to B, without being filled by the Ten- 
don of this Mufcle. D E K I, and fo there is a 
Place left for other Parts vand other Ufes. Fourthly^ 
The Mathematicians know, that when the Mufcle 
at K, fix'd to the Knob or Thicknefs of the Bone 
F AI K, performs its Fundion after the manner 
of a Pulley; the Line K C, which extends itfclf 
.from the Centre C to K, on account of the Round- 
nefs of the faid Knob, is always nearly of an equal 
Lcretb ; and therefore when the Mufcle is con- 

traacd 
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^rafted with equal Force, it always exerts the famg 
Strength when it proceeds to lift up the Bone A B ; 
in which, it has been already (hewn, at Tab.V^ VI, 
VII,thcre would have been a great Inequality on ac- 
count of the changing the Obliquity of the Angles, 
had it not been tor this manner of Infcrrion. ^ 

S^CT. XI. A Mufcle exertx a greater Force againft a 

fmaHer IVtigfjt. 

m 

It is true that the Mufcle DK (tab. V. Eg. 8.) 
ading on a fhorter Arm of a Leaver C K, and an 
oppofitc Weight at a Iqnger Arm C B, the P wee 
of the Mufcle muft be fo much greater &h4li . that 
of the Weight ,• and that it feems to contradift th q 
Cuftom of Men, in making Inftruments to raife 
|]p a greater with a fmaller Force, fince all their 
jate Difcoveries in Mechanicks, in the feveral En- 
gines for Motion, iuch as Balances, Leavers, Pul- 
Jies, Wheels, inclined Plains, and Screws, c!rc. feem 
to have a contrary View, that is to fay, by a fmal- 
ler Power to move a greater Weight ; 'vyhich 
Weight they therefore hang upon thefhorteft Arm. 

But no Body will be able to deny, Firfiy That in 
th^ Motion of the Muftles, all the Inconvcniencicsi 
already enumerated,are avoided by this Difpofition, 
which requires a greater Force in the Mufcles. 

Secondly y That in the common Mechanical In- 
ftruments, where a grgat^r Weight is raifed by a 
fmaller Power or Force, the Motion of the Weight 
is always much flower than that of the Power; and 
that if it be require4 to raife the fame Weight 
with greater Velocity or Quicknefs the readieft 
Way i the Power muft be, apply'd to the (horter 
Arm, and the fame proportionably encrcafed in 
Greatnefs only, without being oblig'd fcarcely to 
augment the Velocity therepi: iii this Cafe, vvl«>i^ 
woiil.d otherwifebe ncc?ilary. 

Sect. 
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Secy. XIL ihe Reajon why a greater jForce is maJt 
pfe of by the Mufcles agatnft a fmalkr Weight. 

I p this Matter doeis ndt appear yet clear enough 
to every one, let them imagine that the Mufcle 
DKI Qfai. V. FigX) does by its Force move the 
Knob of the Bone KIAF from V to K, by 
which Means the Point B is at the fame Time 
raifed to M, and therefore acquires fo much more 
Velocity than the Point V or I, upon which the 
Force of the Mufcle operates, as the 'Arc 'B M, 
or the Arm B C, is fo many Times longef thaii 
the Arc K V, or the Arm K C ; and therefore, 
the Mufcle itfeU will be but a very little contrafted, 
as it is plain to every one that confiders this Mat- 
ter. 

Sect* XIII. Con'viiilons from the foregoiffg Ohfer^ 

vations. 

Now can any Body that judges impartially for- 
bear obferving here, that the great Force of the 
Mufcles which is required in exerting their Mo- 
tions in the abovementioned manner, is fo far from 
a Diminution of the Wifdom of the Creator, that, 
on the contrary, it ought to be an Occafion of 
Th'ankfulnefs to every reafcnable Perfon ; foraf- 
much as their gracious Creator has been pleafed, 
in augmenting the Force of the Mufcles, to caufe 
them to operate in fo cafy and almoft infenfible a 
Manner, with fuch lictle Contraftions, and yet at 
the fame Tin\e to make them produce the Motions 
of the Limbs upon which they aft, with fuch an 
uncqualy greater Swiftnefs ? * . 

And can any unhappy Atheift pretend, that he 
fees neither Wifdom nor Goodnefs in all this ? 
And will he yet afcribe it to ignorant or accidental 
Caufes ? Every Body that judges impartially, muft 
undoubtedly think him very malicious^ or ftark 

blind 



170 The Cbriftian Thilofoipher. 

blind. Much mere mufi an inconftant and wave* 
ring Mind be irrefragably convinced hereby ; not 
only that a wife Contrivance of a Workman is re- 

?uiiite for thefe Purpbfes : But even that a great 
ower^ yea, a divine Power> furpafling all that is 
humane, fhines out here with the utmoft Luftre. 

Sect. XIV. The very greta Strength of the Mufdes^ 

A s K an Atheift> ask a Sceptick, ask ?a great 
Mathematician and Philofopher, ask all Men with- 
out Diilin&ion, and let them fay if they can, after 
what manner in fuch tender Threads of Mufcles, as 
are thofe of which the Flelh of Men and Beafts is 
made up, a Faculty is lodged, by which, upon their 
contrafting themfelves, fuch a furprifing Force can 
be produced, as is exerted by them in their Motion. 
' And let no Body think that we are {peaking 
hyperbolically to magnify the Matter, or to excite 
their Aftonifliment : / For, 

Ftrfty Can any one believe, if it had not been 
demonftrated by that great Mathematician BoreOi, 
Par. 87, 88, and 127, that when a Man lifts up 
with his Mouth a Weight of near two hundred 
Pound with a Rope faften'd to the Jaw- Teeth 
(which, according to him, has been done even as 
far as to three hundred Weight) that the Mufcles 
named the Temporalis znd the Majfeter ^"^ithvrhxch 
People chew, and which perform this Work, do 
exert a Force of above 15000 Pound Weight ? 

Secondly J Can any one fee without Aftonifliment, 
that when the Weight R (Tab. V. Fig. 9.) of fifty 
five Pound is held up in EquiUbrio by the Elbow 
B, of the Arm AB,^the Mufcle named Deltoides 
D C, which only raifes the Arm in this Pofitioni 
exerts a Force of above doooo Pound ? See the 
[aid Boreffi, Par. 124, at the End, 

Thirdly, 
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• Thirdly, If any one hanging his Arm dire&ly 
downwards, lifts a Weight of twenty Pound, with 
the third or laft Joint of his Thumb, can he learn 
without Amazement, that theMuTcte which bends 
the Thumb, and bears that Weight, ufes a Force of 
about 3000 Pound? He that doubts of it, may 
confult the abovcmentioned £w^^//r. Far, 8tf, 126. 

But, Fourthlyj He who fees that the MuJcuU 
Gfutaty which together compofe the greateft Part 
of the Buttock, and move the fame about theTpp 
of the Hip-bone backwards, do exert a. Force of 
about 300,000 Pound, when they raifc a Weight 
of 65 Pounds, by extending horizontally the Bones 
of the Leg and Thigh, according to the Experi- 
ment of Borelliy Par. 12$. I fay once again. Whom- 
ever fees and underftands this, muft needs admire 
the Power of his great Creator, that he has en- 
dow'd our Mufcles with fo vaft a Strength. Sec 
Borelliy Par. 125. * 

Efpecially, if we here add, Ftfthly, That cal- 
culating all the Forces of the Mufcles that arc 
exerted, when a Man, ftanding upon his Feet, 
does only leap or ipring upwards the Height of 
about two Foot; if the Weight of fuch a Man be 
a hundred and fifty Pound, the Mufcles in that 
Aftion will exert above 2000 Times more Force, 
that is to fay, about 3 00000 Pounds. Borelli, par. 
175, computes it yet higher. 

And, Sixthly, That the Heart at each Pulfe or 
Contraction, by which it protrudes the Blood out 
of the Arteries into the Veins, exerts a Force of 
above 100,000 Pounds ; fee the fame Borelliy Par^ 
76. p. II. we chufe rather to fpeak of • thefe Mat- 
tery in round Numbers, than exaftly to foJlow his 
Calculations, (which are every where larger) that 
we may prevent any Cavilling in thefe furpriiing 
nd wonderful Matters. 

Sect 
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Sect. XV. ConviHions from the foregoing Oyer" 

vatiotts 

Yea, if the Force of the Mufcles were really 
much fmaller, ought we not to ftand amazM at it, 
whilft we thus difcover in our fiodies the Divine 
Power of our Creator, producing fuch ftrangc Ef- 
fefts with a Matter fo fine and tender as the Flcfh 
of an Animal, contriving and difpofing them in fo 
narrow a Compafs, and adapting 'cm to fuch regu- 
lar Ends ? When we fee the Joints form'd, and their 
Motions maintained by perpetual Fountains of Oyl 
and Water (of which more hereafter) to preferve 
them fmooth and fupple ? And above all» when we 
fee fuch furprifing Force in many Mufcleifo readi- 
ly obeying his Will, that is to fay, moving and re- 
tting as we pleafe ; and others again, moving fpon- 
taneoufly and involuntarily ,- and farther, ' a Facul- 
ty or Power placed in the Mufcles themfelves^ 
whereby, tho' their Motion ceafes, they arc con- 
trafted or fhorten'd j and this Power balanced by 
a contrary or oppofite one, in fuch a Marnier, that 
the Parts of the Body may alfo keep their juft 
Proportions, without any Concurrence on our 
Side; as, for Inftance, the Mouth is preferv'dand 
held exa&ly In the middle of the Face, by two 
Mufcles drawing againft, and balancing each o- 
ther ; this is very obvious, when one of thofe 
Mufcles having loft its Force by any Difeafc, the 
other fliall convulfe or draw the Mouth awry, and 
thereby the Face will be deprived of its beautiful 
Regularity and Uniformity. 

To conclude this whole Matter, Can any one 
aferibe all this to Chance, or one that works with- 
out knowing that he makes any /Thing, and this 
in particular? And does not this prodigious Force 
which the Mufcles exert, raife his Thoughts to an 
Almighty Workman^ and the Direftion of them, 

tcr 
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to infinite Wifdom and Goodnefs? And can he 
Abferve, that almoft inexpreflible Force, which his 
Body would exert, if all the Mufcles thereof flioul J 
put forth all their Strength at once, without being 
ftruft with Aniazement at the fame. 

He that canilot yet, in the Contemplation of his 
own Body, difcover a God, how unhappy, ho\sr 
deplorable, mull he be ? 

Sect. X VL Tranfition to the DerHoh/hraiioH of the 

Force of the Mufcles. 

"Whilst I am writing this, it is bbjed^d t6 
ine by a certain learned Perfon, that what has been 
faid about the Force of the Mufcles, will not ap- 
pear tb all Readers fo ftrange as really incredible ; 
fince it will not eafily be admitted by any ond 
without further Proof, that a. Power of fo many 
thoufarid, yea, hundreds of thbufand Pounds, 
tan be exerted by the FleQi of ^ human Body i 
Wherefore that we may not give Occafidn to A^ 
iheijis and Sceptkks to think that we rather affed to 
fay lomething here that is furprizing and uncom- 
mon, than what is true ,• it feem'd necefl'ary to fliew 
in fome manner, the Grounds of our Alfertions ; He 
ownM indeed^ that I had referred thofc who doubt- 
ed, to Borelli and his learned Woirk, but that the 
fame could not well be read arid underftood, but by 
experienced Mathematicians,- butforafmuch as all 
of them did not entirely agree in their InvelUgati-* 
6ns of Nature, the unhappy Philofophers whom 
we endeavour to confute, might pretend from thence 
to avoid the Force of this plain Proof of a great^ 
powerful, wife, and gracious God. ^ 

For which Reafon, Ite added, if it could conve- 
hiently be brought about, it would be of great Ufe 
to demonflrate this Force of the Mufcles, which 
fo far furpafles all Belief, upon fuch Grounds as 

VoiM'i M . might 
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might eafily be apprehended by a fenfiblc Reader, 
tho' not well vcrft in Mathematical Sciences. 

This Confideration has prevaird on me to infert 
here the following fliort Digreffion, which may 
help to give thofe that are unexperienced, a clear- 
er Conception of what BoreSi has difcovcrVl in this 
Kiatter, in which I have therefore reprefented the 
grcatnvfs of the Force of the Mufclcs as plain as I 
can, without adding thofe Mathematical Deinon- 
ftrations, which are fo tedious to fome, and fo unin- 
telligible to others ; requiring nothing more of our 
Reader, but that, befides the Knowledge of a few 
and commonMechanicalInftruments,he underftands 
never fo little the Ufe of the Tables of Sines^ and the 
Computation of plain Reftangular Triangles, which 
may be learn'd by any reafonable Perfon, if he be 
rightly inftruded, in a Week or lefs ; in cafe he 
thinks this great and convincing Proof, of the Per- 
feftions of his Creator, deferves f uch trains : How- 
ever*, if there be any who have no Inclination this 
Way, they may pafs by thefe Demonftrations, and 
proceed to the following Matters. 

Sect. XVII. Brief Demonflration oj the Force of 

the Mufcles. 

I. TVTO W to reprefent to an ordinary Capaci* 
1^^ ty, and convey, in fome meafure, to the 
meaneft Underftanding a clear and diftinft Notion 
of the great Force of a Mufcle, as it were by Gra- 
dations: Letusfuppofe (TaLVLFig.^.) that the 
Mufcle, K D Q^P, is the Dehoides; ot which 
mention has been made above (§. i^.) whofe Of- 
fice is to lift up the Elbow. 

2. This, according to BoieBi^ (§. 82.) is a Ra-* 
dius Mufcle, compofed of feveral PJum "formar Muf- 
cles, like H 2 Q.L, and G V P W. See beiow 154. 

3. Let us here, for Plainnefs and Ccnveniency 
fi^ke, ima;;iiTe this M.icle to coniift only ot th it 

two 
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twtt p!umiformar Mufcles, viz^^ H Z Q L, and 
G V P W. 

4. How this Force will be caleulatcdj when tht 
Mufcle is compost of more plumiformar Mufcles 
than two, will be made appear hereafter. 

5. Thefe Mufcles are called Plumiformar ; bc-^ 
caufe that in G V P W, the moveable Tendon^ 
D G P has inferred into it, on both Sides, a great 
KTumber of carnous Fibtes, as G V P W, all which 
like the fingle Feathers of a Quill; run parallel t6 
each other, and are faften'd to the oppofite Ten- 
don V P W, which being inimoveable, cannot 

, follow. 

6. Seeing therefdre, thefe carnous FibrcS, G V 
and G W, are both of them faft and immoveable 
at V W; and feeing, that each of them is to b« 
contrafted by a Power, be it what it will ; the 
Confequence muft be, that of Neceflity they ari 
to b^ drawn upwards, together, from G to N. 

7. After the fame manner, likewife, the Point H 
is draWn up to O, in the other plumiformar Muf- 
cle, H Z Q^ L, by the Contradion of all the late-^ 
ral Fibres, as H Z and H L. 

8. We fee, that the Points H G, or rather the 

Tendons, D Hand DG, being lifted up to O and 

N; the Point D, and therewith the Tendon K Di 

muft necefl'arily follow direftly, and be drawn upi 

in a right Line, to X. 

9. If the Forces, which draw the Points H and 
G upwards to Q^and P, be equal, the Obliquities 
or Angles, H DX and G D X, muft certainly be 
c^ual alfo ; then taking this for granted, as we 
fuppofe it i% ; it follows, that there will be an E^ 
quality in the mufcular Fibres, aforementioned, 
not only as to their Obliquities or Angles, N G M^ 
N G R and O H Lr O H Z, which thefe^ and 
all the other Fibres form with there moveable Ten- 
dons, H Q^ and and G P i but there will alfo be 
an Equlity to their Forces^ ^L \ ^^. 
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10. Thefe Angles H D X and G D X ,• as alfo^ 
V Ct N and W G N, and in the other Mufclfe, 
Z H O and L H O (which form the Dircftions 
of the obliquely drawing Forces D G or D H, 
with the Dircdion of the perpendicularly drawing 
Force, D X ; and of the mufcular Fibres, G V, we 
G W, or H Z, H L with their moveable Tendons) 
fluUhereafter, forBrevityfake, call^i^^/cj (f Obliquity. 

1 1 . To proceed ; let B be the Elbow upon 
which the Weight T, hangs ; let B I A be the up- 
per Bone of the Arm or Humerm ; let K E F A be 
the round Bone thereof, which can turn in the Ca- 
vity E F, in the Shoulder, about the Center C ; 
and laflly, let the Tendon D K I, which is infert- 
cd in the Bone at I, touch the round Bone at K, 
at the Extremity of it. 

12. Thus it rnufl appear to every one, that 
when the Tendon D K I (8) is drawn up to X, 
according to the Line K X, the whole Bone I B A, 
will turn about the Center C^ and K will be mo- 
ved to », and B to wi ; 'tis plain the Weight T, by 
the contrading Power of the two plumiformar 
Mufcles, muft thus be lifted up. 

13. This therefore is a fliort Defcription of the 
Adion of the Mufcle Dehoides, when it lifts up 
the Weight T hanging upon the Elbow B ; or ra- 
ther poilingit in Equilibro. 

I 4. To enquire further into the Force of this 
Mufcle, let us begin from the Weight T, and pro- 
ceed upwards to the Mufcle. 

15. This Weight T, according to the Obfery a- 
tion of Borelliy (§.84) is found to be 55. Pounds; 
which (the Weight of the Arm be.'ng included) is 
what being hung at the Elbow may tolerably be 
fupported. 

16. Since the Weight T draws the Bone of the 
• Arm B AI downwards; and th^ Tendon IKD, 

draws the fame upwards, by the Force of the 
Mufcle D CIF. 17. Ic 
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17. Iris eafy to perceive (and is what has been 
obferved before) that thefe two Powers here do 
refift each other, like the Steelyard, or angular Ba- 
lance, BCK. 

iS. We li4cewife fee that the Arms of this Ba- 
lance,. BC and K C, are of very unequal Lengths. 

I p. Now every Body knows that a Weight, 
fuch as t here, drawing with a Chord tr DKy the 
fliorteft Brachium or Ar«i, C K, muft be nauch 
greater than the Weight T, which hangs at the 
longeft Arn^, C B, to caufe them to balance one 
another. 

Aiid therefore we fee, by thefe \}t\c(\\\u\ Brachin^ 
BCK, that the Force of the Mufcle D^P, 
which draws the Arm KC, inftead of the Weight 
i, muft be greater than the Gravity of the Weight 
T, or 5j Pounds. 

. 2f. To proceed,- then, to flicw how much the 
Fpf ce of this Mufcle muft be greater than ]the 
Weight T : It is a known Rule in MecbankSy that 
if the Weights T and ty are faften'd to a Balance 
of unequal Arms turning at C (which either hang 
ilreight down, as in T'ab. VI. Pig, 2 ; or raakeis an 
Angle at C, as in Tab. VI. Fig. 3.) each of them 
drawing at right Angles atK and B, the refpeSive 
Arms of the Balance, the Weight f, hanging at 
the (horteft Arm K C, muft be, in order to make 
an Equilibrum, fo many times greater than the 
Weight T at the longeft Arm; as the longeft 
Acm, B C, is longer than the fliorteft Arm, K C. 
- 22. Every one that doubts of this, may from 
Experience be convinced, by making fuch Balan- 
ces or Steelyards, which may be aflfeded, by bring- 
ing the Gravity of the Arm it felf, in fuch a Po(i- ' 
tion with the Weight, as Mathematically to oii- 
ferve ai> Equilibrium therein. \ ^ 

23. Now, granting the Rule (21) to be true", as 
At apparently proves to fee ; EorsUi finds (§. S4 ) 

M 3 ^ V>^ 
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by exad Scrutiny, tlut the Length of the Elbow 
3 C, Cfub. VI. Fig. i.^ from B, where the V/cigh\: 
^' is lufi: ended lo C, the middle of tJie round Bone 
or Joint (w»Hch Length B C, makes the longeft 
Arm or" the Balancw) is fourteen Times as long as 
KC, the half Thicknefs ofthefaid round- Bone 
I^E F A; the Semidiamiter of which makes the 
ibortcft Arm of the Balance. 

74. For which Reafon then, according to the 
forclaid Rule (2 1) the Tendon K D, drawing fi^om 
the Ihjrteft Arm K C, ought to have fourteen 
Tiin^s the Force of the Weight T, in order to 
red ce thw wnole to an Equilibrium. 

* NovV tiiis VVeight T, according to (1$) the 
P^fcrvation oi Borepiy is 55 Pounds : So then the 
Force, wiierewith the Tendon KDmuft be drawn 
up by aie Mufcle, or by the Weight, in order tQ 
nuincain the faid Equih'brium^ is equal to 14 
^imcs 5 5, or to 770 Pounds. 

* 2 J . And thus we fee how much the Force, which 
the Mufcie D QJP exterts, muft over-balance the 
Weight T, which it raifes up only from the Head 
ot' the Steelyard B C K ; becaufe it draws the 
itiottcR, Arm K C. 

26. For Inilance, imagine the Tendon K D 
continued to r ; and further, fuppofe the Weight 
f, hanging perpendicularly fiom the Pulley at r, 
and fo faftcn'd to the Tend^ n K D, that the Pul- 
ley may play (or run round) '; 'tis manifeft, that 
the Weight / muft amount to 770 Pounds, if it 
poifcs the Weight T, or makes an Equilibrium 
^ijh it. 

* 27. But now if this Force of 770 Pounds were 
to be produced by t\vo other Forces operating o* 
^liquely, according to D G and D H (inftead of 
the Weight t, whofe Power i^ direfted by the 
ftrtkLine KDr) we fliould perceive this Motion 
tplJfe. according to what the two plumiformar 

^ Mufcle? 
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Mufclcs, HZ (^L and G VP W^ muft nccefla- 
rily be apprehended, by their moveabk Tendons, 
D Q^and I) P, to produce. 

2?. It is then plain, that each of thefe two p^u- 
miformar Mufcles, H Z Q^L and G V P W, muft 
raife the half of 770 or 385 Pound*?; it being gran- 
ted, that the Forces, as well as the Angles of Qbli* 
quit) H'D X and G DX (10) of each plumifpr- 
toar Mufcle, are equal to one another. 

29. There does therefore occur in this mufcular 
Strudure another Machine, or rather a Pulley, 
whereby we may learn, that the plumiforma^: 
J^ufcles will each 'of them exert a greater Fore? 
than 385 Pounds, or 770 Pounds together; and 
this Augmentation of their Force is owing to the 
Alteration of the Line of Direftion of the Power 
which here draws, by thefe two Mufcle^ obliquely j 
deviating, at the fame Time, from the direft Line 
E D H r, and forming the Angles K D G and 
KDH. 

30. To prove this, fuppofe (Tli^. VI. Fig. 4.) a 
Weight K, of 770 Pounds, hanging at a Cord, 
K D V, which turning over a Pulley r, has as its 
other End, another equal Weight ty viz.. of 770 
Pounds capable of fupporting the firft Weight K. 

3 1. Now let it be imagined, that this Weight t 
is taken quite away ; but to fupply its Place, two 
other Weights are fubftituted, ^iz.. P and Q; 4:he 
Chords of which Weights, vi?:,. Pi^DandQ^AD, 
run about the Pullies »and^; and both are fa- 
llen'd to the Rope X D at D;* and from the An- 
gels «DX and ^DX. 

3 2. It is plain, that if the Weights P and Q^ be 
equally heavy, and the Angels oj their Obliquity {to) 
G D X and ^ D X, be equal, each of them muft 
raife the half of the Weight K, which is compu- 
ted to be 770 Pounds, that is to fay, each muft 
raife 315 Pounds. 

¥ 4 33^ This 
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' 33. This is what is obferv'd before in the Cafe 
of the two phimiformar Mufcles, Z Q^L, and 
V P W, (28) with no other Difference than here, 
inftcad of the two plumiformar Mufcles, two 
Weights, P and Q» are fubftitutcd, to render the 
Deiponftratipn more intelligible. 

34. Bat here occurs another notable and knoMin 
Truth in Mechanicks : If two equal Weights, P 
and Q, do hold in Equilibrium a third Weight K, = 
with the Apparatus of Cords reprefented here, iq 
Tab, VI. Fig. 4. and described (31) each of thofe 
two Weights, P and Q, muft be fo many Times 
heavier than the half of K (or 385 Pounds) as the 
Line D G is longer than D X. 

35. Obferving at the fame Time, that the Rath 
(or apparent Length with Refpcd to each other) 
of the Lines D G and D X, are foand by taking i^i 
libitunty a Point, as X, in the extended Line R D, 
iand from thence drawing the pricked Line X G, 
fo as to ipake the right Angle G X D. 

3 6. To know then how many Times the Weight? 
P and Q^are each of them greater than the half of 
K, or 385 Pounds, we need only enquire howma* 
ny Times DG is longer than D X. 

37^ And this is found by know'ng the Chord of 
the' Angle of Obliquity, G D X (or the Kumbcr of 
Degrees fubtended by a Line falling at right An- 
gles at Xj and cutting Pare of the Arc of the. Cir- 
cle at the Points X or G, the Centre of which Cir- 
cle is to be at D) : Therefore, having found the 
Angel GDX, the Angle D G X is known of 
Courfe; bccaufe the whole Triangle being reftan- 
;ular, the two Angels GDX and D G X, muft 
)e eaual to one right Angle, or the Angle p G X. 
38. After which (35) drawing a Line at Plea- 
lure dx {Tab. VL Fig. 5.) and fo as it may be di- 
yided into 385 Parts, by a Pair of Compalfes, and 
drawing irom it at x another Line x m^ which makes 

Vat* ••* .^« - .. .1 

the 
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thQ right Angle dxm^ and drawing from d ano- 
ther Line, d », which n[iuft cut x m at^, and fotin 
with x^ the known Angle of Obliquity xdg, 

39. Then if we meafure the Line d g with the 
Compafles, and obferve how many fuch Parts (of 
yrhich 385 niake up the Line d x inthislnftance) 
are contained in the fa- d Line dgy we (hall find, in 
this Cafe, the Parts of ^^ to amount to about 
442,4. Whereby it will be known that dxy in Fig. 
5, or D X in Fig. 4. I^ to dg^ or D G : : As 385 : 
To 442. 

And according to the Rule (34} th^t the Weight 
P or Q^, will each of them amount to 442 Pounds^ 
^nd confequently fo far exceed the half of K, be- 
ing 385 Pounds : By this way, even thofe who dp 
pot undcrftand Mathcmaticks, may be naadc ta 
apprehend thefe Demonilrations. , 

41. But they who have made the leaft Progrefs 
in that Science, and are but tolerably verfed in the 
Calculations of plain Trigonometry, may, with- 
out this roqnd-about Way of Admeafurement, or 
making the new right angled Triangle dx g^ {Tab. 
VI. Fig. 5 .have Recourfeto theTablesof &'«£»t, .Si?- 
cantSj and TangentSy with the fame Eafe as if the 
Line D X ( Fig. 4. ) were really divided into 
10,000,000 of Parts,- or, if fo much Exadnefs be 
not required, into any lefs Number. 

42. For if you fearch thofe Tables for the fe- 
cant Line of fuch a Number of Degrees as the 
Oblique Angle G D X contains, you have exad- 
ly the conftituent Number of Parts of the Line 

dg. 

"^4j. And comparing thefe 10000,000 Parts,with 
|:he Number found in the Secant correfponding, you 
will have the Proportion of D X to D G ; or know 
how many times D G exceeds D X in Number of 
Parts ; and confequently how much heavier the 
Weight P is than the half of the Weight K. 
^ Thecc 
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Therefore it appears, 

44. That as the Radinsy or 10.000,000 : Tq 
the Secant of the j4ngle of Qhliquitj G DX : : Sq 
is D X : To D G ; or (36) the half of the Weight 
K, to the Weight P. ', 

45. Now to bring this home to our Caf?, BoreK 
finds (§.82.) that the Obliquities of the Tendons 
D G and H D \X^ib. VI. Ffg. i.) upon the Tendon; 
}^ D X, viz.. the Angles X D G and X D H, arc; 
equal, each, to 30 Degrees; and the Secant of 
30 Degrees, as appears by the faid Tables, is 
1 1. $47,005. 

40. Now firicc an Inconveniency attends the 
Greatnefs of thefe Numbers j and lince the Cal-: 
culation here before us does not feem to require fo 
great Exadnefs, the Proportions may be fuflicient- 
ly exprefled, tho' as many Letters, or Cyphers be 
cutoftfroni each of thefeNumbers^Va:,.! 60.000,00 
and 11.5470,05) as ftall be thought convenient; 
that if from each five Figures or Cypher be lai4 
afide, fhe remaining Proportion, 100 and iiy, will 
€xprefs this Matter clearly enough : Therefore, if 
DX were to be divided into 100 Parts, D G wou'd 
as much exceed D Xas 115 exceeds .100. 

47. Suppofing the Cafe to ftand thus : Thefe 
joo Parts (or the Radius) according to (34) : Are 
to 115^ or the Secant' of 30 Degrees for D Xto 
G D) : : As 385 Pounds, or the Half of the per? 
pendicular Weight K: To 442 Pounds, or the o- 
blique fufpended Weight P {Tab, VI. Bg. 4.) 

K 
Which is in brief thus ; D X : G D : ; — : P, or 

the fame in Numbers ; loo : 115 : : 385 : 442. 

48. Now this Weight P, reprefcnts the Force of 
theplumiformar Mufcle, G V P W (Tab VI. Fig.i.) 
which therefore i\\ this Cafe mud be 442 Pounds. 

4p. And 
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49. And thus we fee how the mufcular Force, 
which was augmented befor.e (24 and 25) by the 
fliprtnefs oi the Arm of the Steel) ard, is here yet 
more augmented by the Obliquity or this Draught 
tending towards DP ; namely^ rroni 385 to 442 
Pounds. 

50. So that in cafe the Tendon D P, were leng- 
thened to J, and moved about a Pulley there, ^ 
Weight qy muft be fufpended to it there ,• and likc^. 
wife one of the fame bignefs muft draw the Ten- 
don D Q, to the End, that by making together 
884 Poutids, they may raife difeftly, or perpendi- 
cularly, the Tendon DK, by their oblique 
Draughty whofe Force, according to the Dire6ti- 
pn D X, is equal only, to 770 Pounds. * 

51. But if, farther, we flioii'd again remove the 
Weight g[, as before, and raife the Tendon DG, 
^according to the Di red ion DP, with the fame 
Force of 442 Pounds, by the Help' of the two ob- 
liquely afiting Powers, according to G V and G V\^. 

52. The fame Machines or Pullies occur here as 
before (2^, &c.) {lab. VI. Fig. 4.; and the fame 
properties in all Points. 

53. And it follows (32 and 33) th^t the Powers 
S V and G W, ading accordingly (7^^. VI. Fig. i.) 
each will raife to the half of 442, or 221'Pounds. 

54. As alfo, th^^t the Force G W, in order to 
operate as aforefaid, mi^ft be as many times great- 
er than 221 Pounds, or the half of the Weight q^ 
as G W is longer than G S ; fuppofing again (3 $) 
that G S W is a Right Angle. 

55. The Proportions of both which, G S and 
G W, are found, if the Angle of Obliquity S G W 
be, moreover, known ; after the fame manner as 
we have (hewn above (from Propolition 35 to 44.) 

$6. That is (by the Rule 44) As the Radius, or 
1000, 000 2 Is to the Secant of the Angle of Obliquity 
S G W (or by 34) : : So is the Half of 242 or 221 

Pounds; 
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Pounds : To th^ Fprce that muft ad according to 
GVV. 

57. Now, in order to difcover the Power of 
thislaft Force, Borelli finds (§. 3 2,) that the Angle of 
Obliquity y S G W, made by the contrafting of th^ 
carnous Fibres G W, with tlieir moveable Tendon 
CjP, is an Angle of 8 Degrees; the Secant of 
which (ftriking of the two laft Cyphers^ appears 
by the Tables to be 100,982 : 58. 

58. And confequently according to 47. 

As 100,000, or the Radius: To thp Secant of 8 
Degrees, or 100,982 ; : So is the For?c of 221 
Pound? ^rawing diredl^r',: To 2:^3 Pounds; or the 
Force which draws obliquely, acpording to G W, 
when it raifes the faid 221 Pounds perpendicularly, 
according to the Direftion G S. 

Which in fliort ftands thus ; 
looooo ; 100982 : : 221 : 223. 

59. So then the carnous Fibre G W, exerts ^ 
Force pi 223 Pounds in this Cafe when it operates 
fingly ; and when the piumiform^ir Mufc!e,G VP W, 
has no more than this only moveable Fibre, G VV, 
on? this lide. 

60. We will fuppofe it to be really fo, in order 
to render it more intelligible to unexperienced Per- 
fo.ns; and afterward > briefly fhcw, how it wou'd 
be, in cafe there were in each half G P W, of the 
plumiformar Mufcle, as many more Fibres as may 
be imagined. 

61. In the mean while, fince according to this 
Sappofition there are two plumiformar Mufcles, as 
G V P W and H Z Q^L, of whicli this great Mufcle, 
or De/toldeiy is compofed ; and fince each plumifor- 
mar Mufcle has two Sides, each of which (59) 
exerts a feparatc Force of 223 Pounds, and joynt- 
ly a Force of ^j^6 Pounds ; this then is the Force 
of the whole p:unilorinar' Mufcle, G V P W. 

62.. That 
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6t. Thus wc fee that this whole Dehoides^ confi* 
lling of two plumiformarMufclcs, or four half Sides 
thereof, by the Force of the Steelyard BC R (^5} 
does balance, by the firft oblique Draught of the 
inufcular Fibres, G V, G Wand H Z, H L, a Force, 
or Weight, four times 223 Pounds,'Or 8p2 Pounds. 

So, that inft^ad of the Force of each carnous Ft- 
bre, G W, &c. there hung, fufpended, a Weight jp, 
of 223 Pounds each ; four fuch Weights mufi ope- 
rate with the fame Force, as the fouc Sides of the 
two plumiformar Mufcles ; and thereby the Weight 
T, hanging to the Elbow B, wou'd be kept ia 
Equilibrium. 

53. Now to pafs on, further, to a greater Aug- 
mentation of the Force of the Mufcles, produced 
By the the Strudure of carnous Fibres, GV, .GW, 
Z H, HL, &c. which are moi'eable ; and alfo pro- 
duced by the Texture of the Mufcles themfelves. 

64. We find, after the niceft Scrutiny, that thcfe 
mufcular Fibres W G (TakYl. Ftg. i.) have of fe-' 
veral little, hollow Interftices ; which, whilfl: the 
Fibres are extended lengthwife, as A B C D £ 
{Tab. VI. Fig. I.) are included within right Lines ; 
but when the Power which extended thefe Fibres . 
ceafes, thefe Interftices appear in circular Figures, 
as wg, iyc. (or G M W, Tah. VL Fig. i.) 

(55. If now, by the Fibre W G, being immove- 
able at G, a Weight T, fufpencjed to it^ muft be 
raifed ^is plain, that in performing fuch an Afiion, 
by any Force ( whatever it be ) the Breadth or 
Thicknefs of the faid Fibre muft be imagined to be 
encreafed; and the Length, at the lame time, 
maft ncceflarily be diminifticd. 

So that the Parts A B C D E {Fig^ i. Tab. VII.) 
be.ng dilated, or made wider, do affume the Fi- 
gures ahcde\ by which the Length of the Fibres 
\ W G, becomes yifibly (hortned ; 'viz., from W G 
to tu^; and the Weight .T, at the fame time, is 
ralsM up to t, 66 This 



.■A 
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66. This Tumefadion, orSwellingof thcFibrti; 
which compofe the Body of the Mufelc, docs pal- 
pably appear in fcveral Parts of our Bodies ; and in 
leveral particular Mufcks, which contrad them- 
felves in the Exercife of their proper Funftions. 

Let any Man, with either Hand, take hold of 
his other Arm Juft below the Elbow> to convince 
himfclf, whether or no he does not feel the Mufcles 
of the Arm fwelling and contrafting themfelves, 
when he opens and fliurs thePingers of the Hand 
which he fqueczes'that way below the Elbow. 

67. Now whether the Ef gure of thefe long Parti-*- 
cles, or little Tubes A B C D E (Tab. VII. Fig. i.) 
be round, asabcde; or whether they may be 
imagined Square, asabcdey the better to determine 
their Co-operation with other Fibres, we (hall not 
pretend here to decide ; it being a Matter foreign 
to our prefent Purpofe. 

6S. Neither do we here enquire after what man- 
ner, or by what Caufes the Interftices ABC, &€. 
become thicker, or how they affurae the Form of 
a be, tXc. J concern n^j which, we leave every Man 
to enjoy his own Opinion, till the true and cer- 
tain Manner thereof be clearly and incontcftably 
demonftrated. 

69. This is certain, that each carnoas Fibrc^ 
as W G, confifts of a multitude of little Inftruments^ 
as A B C D E, each of which do become thicket' 
and (horter in Motion. 

70. The Truth of the laft appears experimentally 
from above {66) ^ it remains therefore to fhew thefd 
little Inftrument, a, b, c, d, e, /, &c. (Tab. VIL 
Fig. 2.) in each Thread, apy where a Contradion 
happens (and confequendy the Breadth mufl: b* 
augmented) are very many in Number, and the Mi- 
nutenefs of each exceeding fine. 

71. Let us fuppofe, in T*ab. VII. JRg. 3. a e 
to be a Fibre with Interftices ; whicn, in its 

utmoft 
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utmpft Extcnfion, reaches to e, or is of the Length 
a e; at the Tendon whereof a Weight f , being (ufr 
pended, it is held in an Equilibrium > but as foon 
SLsae is contraded to a d, the Weight q is raifed 

to P. 

7 a. Imagining this Fibre a r, to conlift but of one 
Machine,<z;;z.. abc dy it wou'd be able to tife 
the Weight q up to P j becaufe theLinc a e wou'd 
even by this means be contraded to a d. 

73. But that this will not anfwer the Motibn of 
mufcular Fibres, which we are here accounting 
for, appears ; 

Firjiy Becaufe when the Machine a e is (o long, 
the Thicknefs h c, would be incomparably greater 
than we now perceive in contraded Mnfcles, 

74. For if a double Fibre a e, were two Inches 
long, which, by contraftion or fwelhng, muft 
be blown up into the circular Figure ab c dj the 
faid Circle would be 4 Inches, and its Diameter^ c^ 
above one Inch and a Quarter j as is plain to thofe 
who know that the Circumference of a Circle Is 
to the Diameter, As 22 to 7, or thereabouts 

75. We have chofen here to reprefentan extended 
Fibre rather by a long Line, and a contraded one 
by a Circle, than by a Tube and a Globe, to which 
there Relemblance bears greater Affinity ,• becaufe 
we wou'd render the Matter as incelligible as may 
be to all Capacities. 

75. Secondlyy If the whole Fibre confiftcd of one 
Machine only, as a bed; and one fhou'd cut it 
acrofs at b c, the wnole Fibre would at once be 
difabledfrom contrading, or exerting its drawing 
Power, fo that it could never draw itfclf back to 
a; but more efpecia'Jy, if the Contradion beper- 
formcdby fiiiing tne Machine, or by the Expanfion 
of: any Matter included therein ; but in a Mufcle 
cut acrofs. Experience proves a Motion or Contra- 
dion, even after its Fibres ar,^cut afundcr. 
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77. If now the Fibre confiftedof two Machincf^' 
akgm zn'dghdif and which (bou'd be divided 
from one another at B c through-^, the firfl Machines 
mufl be contraded to a^ and the fecond to d. 

78. But if this (bould happen at ^ ;7f, the Part 
a km being cut through, would not be able to 
contrad it lelf to a; not to mention the too great 
Thickncfs oi km (as was obfetv'd before concent 
ing b c) for which would be equally contradidory to 
Experience as the former. 

79. Hence wc are taught, that (Tat. VII. Pij^. 2.) 
when the Fibre is cut through at b or gj or k or /^ 
or whatever it be, each Part is drawn back to its 
Tendon to which it is faflened, that is, to a and 
/ ; for Inftance, if the Fibre be curat g, the Ma- 
chines between a and/and drawn to a; and thofe 
between g and I to p; and thus wc fee, ^that 
by this means the Cut made through any Mufcleis 
vifibly larger than then the Knife wjiich made it. 

80. From whence we may conclude, chat oil 
both fides of the Cut, whether at ^ * or elfe W-herej 
there muft remain fome Machines unwounded^ 
which have in them a contrading Power, not- 
withftanding the Separation ; and by this mean? 
the Fibre is drawn inward, or contraded, after it 
is cut through in any Part* 

81. For it either fide fliould be left deftjtyte o£ 
thefe Machines, fo that none were to be entire or 
uncut, the Confequence muft be, that that fide fo 
deprived of thefe Machines, could not Be in a 
Condition to contain the Matter which is the Caufe 
of the Fibre's fweiling ; and confcquently the Fi- 
bre could not be aduated by any Power which 
would draw it towards its Tendon. 

82. But feeing it isfcarcepoflibletocut a Fibre 
through fo near a or p (viz». at m or h) but that 
the Parts, as we find Experience, do (hrink on 
both fides, as well the Ihort fide as the long, to 
their refpedive Places. 83.. It 
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83. It follows then, that how little a Part focveri 
fiich as a or I, be cut oflf from the Fibre on one fide, 
feeing it (hrinks back, it muft necefiarily cohtaiti 
fome Machines, atleaftone entire one, initfelC 

84. And confequtfntly from hence we inay plain^' 
ly conclude, that the MachincSi whereof the Fi- 
bres are compofed, ftiuft always be, each of them 
in particular, fmaller than the Part cut off; and 
therefore of a wonderful Smallnefs. 

85. From whence>then it follows, that the Num- 
ber, atthe fame rime, of thefe Machines, if the Fibre 
be ofany confid^rable Length, mufB be very greati 

^6. BoreSi (from whom the Reader may receivd 
fufficient Satisfadion, concerning the multitude and 
minutenefsof thefe admirable Mechanifms, §. i 15.)^ 
maintain^, that iinire every Fibre is fmaller than a 
Woman's Hair ; each Cavity ABCDE (I'ak VII. FtgJ 
i) which being contra6led> forms a Machine abcde^ 
muft therefore be fi net than the faid Hair. 

87. Now if thefe Machines be as broad as lohgj^* 
each Fibre will contain as many of theni length-^ 
wife, as ther^ can lie Hairs breadth-wife on the faid 
Length of thiS/Fibre. 

88. But according to the Calculation of the faid^ 
Borelli (§Jbid,)R[ty Fibres, placed breadth-wife by 
one another,do not amount to the fpace of one Inch* . 

8p. Wherefore, according tcf this Computation 
fifty of thefe Machines mufl ^6 to cdnftitute a 
Portion of a Fibre of one Inch iri Length, 

po. But for Caution fake, arid to keep wlthini 
Gompafs, that Author does not calculate abovd 
twenty Machines for every Inch of Fibre. 
- 91. Which Calculation ^*e may fafelyallO^itr him; 
beeaufe, if any one may think it npiore convenient 
\o imagin/s thefe Machines not to be altogether a$ 
broad as long, here ii room enough to humour any 
fuch Conjecture : For by this means, thefe Machines- 
will have their Length exceeding their Breadth by 
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}, f . e. they will be more than three times as loflg[ 
as broad. 

• 9 2 To return then to the Force of thfe Mufcles ; 
there appears here, in each Fibre, a new Inftru^ 
ment of the following Strufture ; l/te. 

Firfty We fee, in Tab. VII. -%. i. a great Machint 
WG, confifling of feveral fmaller ones, asABCD 
E, &c. 

Secondly, That they are fo formed, each little 
Machine, A or B, being contradcd by a particu- 
lar Force, into Circles or Squares, or other Figures^ 
/. e. expanded, as at A or B, &c. ot otherwife (in 
another Form) at a or t, &c. contributes its (hare 
fOtn^ards raifirtg the Weight T. 

Thirdly y That being joyned, or l:nked> to one 
another at a, A, c, &Cy they do likewifc affift each 
other in raifing the faid Weight. 

Fourthly 9 When this Machine, nvg, confifts of more 
or fewer little Machines, as a, b, c, &c. which ope- 
rate here at the fame time, the Weight T muft ac- 
cordingly be raifed to a greater or Telfer Heighth 
(as the Number of Machines are multiplied or di- 
mini(hed) and confequently the fame Weight T, 
tvill be moved with greater or leCs Velocity : For 
Inftance i if there be ten times as many little Ma- 
chines, contraftingthemfelves, the Weight T will 
be raifed ten times higher i and at the fame timcj 
it will acquire ten times moK Velocity. 

P3. All thefe Properties being fo ufeful and ne- 
cefl'ary for a right Conception of the Motions of 
the Mufcles ; and being a necefTary Corifequence 
refalting from their Strufture ,■ \Me fliall endeavour 
to demonftrate them by a Machine (adapted by 
Mechanifts to other fort of Uks) which feems to 
have a pretty near Rcfemblance to the Nature and 
Office of the Mufcles in general, and to give the 
beft Light into this Matter. 

^4. Let us thenfuppofe a. Machine {Tab, VII. 

H' 4) 



fhe Chriftian Phitofophetl tgt 

i^fg. 4.) in which a Wcght T^ hangs at a Cord, 
Which being wound about the PuUies i a, 2 a, &c, 
and lii zt, &c. in the manner dcfcribed by the faid 
Figure, i^ terminated and fail ned to the Nail d. 

Then to each Pulley, 1*, zby 3*, 4^, let there 
be fufpendcd an equal Weighty hmn; which four 
equal Weights, prefling altogether, downwards^ 
the' Weight 't will be thereby raifed up and kept 
in Equilibrio. 

95. Now we may fee in this Machine of Pul-*- 
lies, all the fame Phsenomena which have been ma- 
nifefted in the mufcular Fibres (92) ; namely^ 
that the whole Strufture confifting of many little 

. Machines, each does, by a proper Force, bear a 
refpeftive Part in raiflng the Weight t ; which al- 
toge^ther united, accumulate their Powers So as to 
prove mutually affifting the one to the other. 

96. For, if tlie Cord be carried only from ti 
thrpugh itf, I*, and terminating at e, be there 
fi^fl'ncd to a Nail ; wc have a Machine, which 
afting by the fole Power of ^, raifes t. And in cafe 
the Cord be continued from the Nail e, on to the 
Pullics, 2 a and 2*, and be faft ned to another 
Nail at/; this will be a a fecond Machine afting 
by the Power A ; which, if it be joyned to the ffrft, 
will help to raife the Weights. 

97.1f thefe Machines and Weights be rtiultipliedi 
by continuing the (aid Cord ferther on thro* 3 a 
and 3 ^ to /, and from thence thro* 4 a and 4 ^ to 
irf, and fo on ; and a diftinft Weight fafpended to 
e^ch^ as m sLudn, . 

Wt fhall have a great Machine produced, from 
all thefe little ones; in which the three firft Things 
exprefledinProj). 92. and repeated in At)/>. 95. will 
jDCCur. 

98. We (ec likewife, that th€ fourth Thing de* 
cribed (Prol^. 92.) which feems to be of the great- 
eft Importaace in this mufcular Deiponftration^ 

N a doei 
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does here meet with an exad Refemblance ; 'vix^. 
by how much the Number of little Machines is 
multiplied, by fo much the more fwiftly will the 
Weight t be raifed up. 

99. This is eafy to be apprehended by Confi- 
deration, without the Circumftances of Demon- 
firation ; i(g only ads on the firft Machine, which 
is fuppofcd to end at e (95) and the Centre of the 
Pully, I by being firft to r, is drawn down to i b, 
(o that is has twice 1 br added to its Length, in a 
terminate fpace of Time; fuppofe inone Pulfe 
or Second of a Minute, the Weight t will be raifed 
to T, in the fame fpace of Time the heighth of t 
T, which is equal to twice 1 b r. 

Becaufe the Puliey i b being thus run down front 
rto I ^, the whole Cord, i ^, ib, e, paflfes thro'' 
the Pulley i a; which Cord retains, as we fee, on 
each of the two Sides, viz,, on the Side i a ib, and* 
on the Side 1 b ey the Length of i ^ r ; and confe- 
quently is twice the Length of 1 b r. 

Now in proportion to the Quantity of Cord> 
running thro' the Pulley i ^,the Weight rmuft be 
raifed hom ttoT ; which muft neceflarily be twice 
the Length of i ^ r. 

100. If now we joyn thefecond Machine, the 
Cord of which ends at the Nail /j with its parti- 
cular Weight hy it may be eafily (96) inferred that 
when both the Powers^ and h concur in their Ope- 
ration, to draw down the two Pullies i b and 2 t, 
from r and r, which are above (the Length of i ^ 
y or 2 ^ r, which are equal) in fuch cafe, I fay, it 
may be inferrM, that four times the Length ofiir 
pafles thro' the Pulley i a, exadly in thelfaroe fpace 
of Time ; as may be feen by the four Cords, ABC 
D ; and confcqucntly, that the Weight t will be 
raifed to T, the heighth of i ^ r, multiplied by 
four, in the faid fpace of Time. 

loi. If therefoie thefc Machines and Powers, 
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;«r, n, &£. wccc to be further multiplied, and all 
the Weights drawn down together, in one Second 
of Time, it is plain that the Weight ^, according 
to the Number of Machines, muft always, in the 
fame Space of Time, be railed higher ; and confe- 
quently move with greater Velocity. 

And thus what is laid (ffi) concerning the Force 
of the mufculav Fibres, is demonftrated in this 
Machine. 

102. Now, iince this Machine of PuUies operates 
after this Manner; thofe who are verfed in Mechor 
nics know that it is endowM with the following 
Properties. 

Firfty Thataltho' wetate a greater Number of 
the feveral little Machines., and the Weighty, hy w, 
n^ that draw them, yet they, joyned all of them 
together, will not be able to raife or poife in Equi'- 
librio a greater Weight than t or T ,• which g ojily, 
operating by itfelf, couM poife the fame way. 

Secondly^ But the Velocity, wherewith the Weight 
t rifes to T* will, by the Multiplication of thefe 
Pullies, be proportionably augmented ; viz., by 
how much the Number of thefe Pullies are en- 
creafed, by fo much fwifrer will the Weight I 
rife up to T. 

103. To prove this, let us fuppofe the Pullies, 
j^by-i byib.i b, (Xab. VII. Fig. 5.) to be each of 
them brought inwards to r, r^ry r, by the gravita- 
tion of the Weights T T falling down lott; fo 
that the Pullies on each fide, to wit, i /», 2 /i, 3 ^, 
4 a, may be in the common ftreight Linei Q^, 
indifcriminately equal with the others, i ^, 2 ^, j by 
4 i ; the ftreight Line, r, r, r, r, paffing dircftly 
thro' the Centre, i a^ form thence thro' i by at thp 
Center, and fo on; in this State the mufcular 
Fibre ^Q,is to be apprehended to be extended to 
its full Length, and confcquently inaftivei and 
ciiph liule Space, ^^R.R, RRSS, SS35>and 
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B B QS^j will perfedly rcprefcnt the little l^-s 
chines of a Fibre which is in the State of Reft. 

But if now the Side d R.be extended both Way^, 
toiDR, the Space JD RRD i will in fomc 
meafure, give us a Reprefentation of one of the 
M^hinesof a mufcular Fibre inflated, or fwelled 
up, in perforn^ance qf its Funftion ; becaufe the 
Cord by which the >V'eight T T i$ fufpended, is 
raifed fo high by the faid expanfion or fwelling, 
and (hortned at the fame Tim^fo much below : By 
this Means we receive a grofs Cpnception of the 
Adion of the Fibres, 

104. Since therefore the Properties enumerated 
(102) are very fitly applicated ro this Machine of 
Pullies, as well as to every Fibre, which it is pur- 
pofely adapted to reprefenti it occurs that the 
fixth Ob^rvatipn fhpu'd here meet with an Ap- 
plication. 

105. Namely, that in order to compute the 
Force of a camou? Fibre, we mufl, according to 
what has been lately proved, multiply the Force of 
a fingle Machine of the fame Fibre.' 

106. Now i?o>^&* computes, (§. 124.) that each 
of the carnous Fibres of the Dekoides. viz,. W 
(7^*. VI. Fig. ,1.) is two Jnches in Length. 

107. And, accordijig to Prop, 90. each Inch 
contains the Number of 20 little Machines ; five 
only (for Example fake) are marked here on the 
Fibre G W y cpnfequently the whole mufcular Fi- 
bre G W, being two Inches long, contains 40 of 
thcfe little Circles, or rather little (globes. 

108. Each of thefe little globular lyfachines^ 
G M C59) can exert.a Force of 223 Pounds, to^ 
wards raifing T, or a Weight of 55 Pounds, which 
hangs at the Elbow; becaufe (by Prop. 102, an4 
ijo4.) one fole Machine, G M;^ can aft as much as 
46 in making an Equilibrium, 

lOQ. So that by multiplying the Force of 123 
*^ Pound? 
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Pounds (which one folc Machine G M exerts) by 
40, or the Number of fnaall Machines in z fingle 
Fibre o( the Deltoides, we difcpver the Force of 
the whole Mufcular Fibre G W ; /. ^. 40 Tw^i? 
;j23, or 8p2o Pounds. 

I iQ. Now Cinc^ this Peltoides is fijppos'd tp cqvp 
Hft of two plumiformar Mufclps^ each cgnt^ininj 
two diftinft Sides, or Ranges, of Fibres, as GVJ 
jndGPW, in the Mufcle GVPW, as alfoH^" 
9nd H Q,L iq the other pluniiformpr Mufcle ] 
(^ L, in all four Sides (each Side her^ being repre- 
fented by a* fingle Fibre G W) we muft multiply 
(ipp) this Sual 8p2oby4, in order to fiqd th« 
Force of phe whole i?^/jtWe^Jr, which will thenpro^ 
^uce a Force equal to 3 5580 Pound;?^ 

111. Now tho' this proves fuch 4 Force in this 
Mufcle, as perhaps might /eeni incredible . to ^ 
Pcrfon not conceiving the Demonfbration ; an4 
tho' this Force itfelt be more than fqfiicient fop 
pur Purpofe, yet v/e fliall how^vei: fub/oin the De- 
monftration by whi^h BoreUi makes ^pppai:;* Nft- 
peflity of even doubling this Force. 

112. Viz^. It is obvious to Perfons skilled in Mer 
chanicks, thfit a Cord K T (the Weight K {T"ab. 
VI. Fig. 6.) being fufpcnded to one End of the 
Cord, the other End being at the fame Time fa- 
ften*d to a Nail T, which renders it there im-?? 
movable) fullains as great 4 Weight, or Force, by 
the Sufpenlion of the Weight 1^ alpn^, as if it 
bore double the Weight of K. 

113. This is manifefti becaufe th? Nail T conr 
tributes as much to the ftraining of the Cord K 
T, as if the faid Cord I^ T, h^d ^nother Weight, 
?», equal tp I^ in Gravity, hanging at the other 
End, which is fuppqfed to be carry'd rouad the 
Pulley r ; for this laft Weight K may be percciv'd 

* f^/V. Prop. 120. where ope Machine keeps the Weight 
7 m ^mlibrium^ 9^ti^ iqo Machines qai^ do ng ipofe. 

• N 4 to' 



[19^ ' The Chriftian Philofopher: 

to be a$ well balanced, or kept in Equilibrio by the 
Kail T, as by the other Weight z», equal to itfclf. 

1 14. They who defire to fee this Matter demon- 
ftratcd more at large, may confnlr the aforenamed 
Borellts ingenious Treatifc, De motu An'malium^ in 
the loth Chaf. of the firft Part 5 it will anfwer 
our prefent Purpofe, if thefe Matters be made 
jneerly intelligibly, for the Ufe of fucii as are not 
thoroughly verfed in Mathcmaticks. 

iiy. Now to apply this to the Mufcles (Xab. 
VI. Ftg. I.) it is plain from what has been faid, 
that the Mufcles there defcribed, do reprefent 4 
Sort of a Machine of Pullies; cne End of the Fi- 
"bres G V, G W, Z H, H L being faKen'd to th? 
Tendons, V P W and Z Q^L, which adhere as 
immoveably to the Bones, as the Cord sin the M^r 
chine of PuUies do to the Nail? dd\ whilft the 
pther, and nioveable Ends of thefe Fibers G V, 
G W, Z H, H L, do each of them exert a Force 
(62) equal to 223 Pounds; or the Power of each 
pf thefe moveable Ends is equal to the Weight q^ 
which is fuppofed to weigh 223 Pouncis: But all 
thefe four Fibres operating together, will balance 
9 Weight of 8j?2 Pounds. 

1 1 5. If, according to /^ro/^. 112. this Force be 
'doubled, the Force"^ which this Deltoides exerts, 
,by the Ppfition of each of its Fibres, amounts to 
445 Pounds ; and the Forces of all four afting to- 
gether, to 1784 Pounds, befides the. Multiplica- 
tion of this Number by 40, which wc are going 
tofpeakof, and concerning which. Mention has 
been made already. Prop. 6^ . 

117. And fince we have hitherto fuppofed, that 
each Fibre, in thefe Demonflrations, is endowed 
with one or more Machines, like G M i and for- 
^fmuch as, according to Prop, 102, and 104, one 
jfuch Moiichine, as G M, can balance as great a 
Weieht «s all the 40 Machines of the whole Fibre 
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G W J it will appear, fince the Force exerted by 
jcach Machine is equal, that in order to calculate^ 
or make an Eftinaation of the entire Force of the 
whole Deltcides (or of the four mufcular Fibres 
conftituting it^ we muft multiply this Number 
1 784 by 40, or the Number of Machines in each 
Fibre, which amounting to the Sum of 71^60 
Founds, is the Force which (according to Prop. 
102, and 104.) the Deltoides is capable of exerting. 

118. Here this {'Tab. VI. Fig. i.) may likewile 
ferve, in fome Meafure, to demonftrate from the 
foregoing Principles, the Force of the MuFcle^ 
called Glutaiy when they exert their Power in rai- 
fing Weights fufpended to the Heels. 

119. The Glutam Major, which is the Mufcic 
we are to fpeak of, is, according to BoreOi, (§. 85.) 
made up like the Deltoides of plumiformar Parts. 

120. Suppofe then B to be the Heel,- d the 
Knee ; K E F A the round Bone in the upper Part 
of the Thigh ; the Weight, to be raifccl by the 
Heel B, muft, according to Borelli (§. 8y.) be 
computed to weigh 6^ Pounds. 

121. We perceive here, that the Shin and Thigh- 
Bone together (which are reprefented by BC) 
comprehend, in Length 3 1 Semidiameters of K C, 
or the round Bone of the Thigh. 

i;i2. If therefore an Equilibrium be to be made 
betwixt the Tendon DK 1 and the Weight T; the 
{aid Tendon cannot be raifed to X, by a Force 
lefs than 3 1 times dj, or 2015 Pounds. 

1 23. And if this Force is to be extended by two 
other Tendons D H and D G ; each of them will 
not only bear the half of 2015 Pounds ; but be- 
caufe they draw in an oblique Direftion, will fo 
much exceed the Half, or 10071, as D G exceeds 
D X in Length. 

124. But Borelli fays, in relation to that ($. 83.) 
^hat the Jngles of Obliquity X D G and X D H arc 
each of 45 Degrees. 125. Con- 
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12$. Confequcntly (by the.Tables of Sines^ |to4 
cafting away the five laft Cyphers) as the^ Radi-^ 
iiis, loo :..To the Secant 45 Degrees, 141 ?: Sq 
1007a : To 1420 Pounds. 

iz6. So that each of the T^idons, D^G an4 
D H, being drawn obliquely, inuft be afte^ on !as 
if a Weight, of 1420 Pounds, like DP of DC^ 
were fufpended over the Pulley P ; oth^rwifc tlieip 
Force will not be equal to the Weight or Power 
which draws /K D, according to the DireAipn 
KX. 

127'. And again ; at D G, there arc two other 
oblique FibreS|; G W and G V : Ti^efe, to ope- 
rate in like manner with the former, will each of 
rhem contribute a Force fulEcient to raife tijehalf 
of 1420, viz,. 710 Pounds, gravitating perpendicu? 
larly in the Dircftion G P. 

128. But becaufe th^y draw obliquely the Force 
whiph draws according tp G W, wiil {q many 
times exceed 719 Pounds, as G W exceeds G S 
in Length. 

' i2p. According to.(§. 8j.) ofBorepj the Obf 
liquity of this Angle jjs 8 Degrees. 

I JO. .Therefore by tfrop, kS, 

As the Radius looooo : To the Secant of 8 De- 
grees, 100952 : : So 710 : To yi6T% Pounds. 

.131. Therefore each Fibre G W, repreCbuting 
here one entire Side, G PW, of thispiumiformac 
Mufclc, muft in the Cafe before us raife a Weighf 
of 71 <5t?^ Pounds. 

132. But further, according to BoreOi's Com- 
putation (§. 125.} each of thcfe Fibres is of the 
Length of three Inches ; confequently eacfh con- 
tains in its Compofitions 60 Machines^ 

133. Therefore let 7i6jl (the Force found ac- 
cording to Prop. ^30.) be multiplied by^^q. 

134. The Produft of 7idTl multiplied by5o, 
43014 Pounds, equal tp the Force \yhich thrsone 

ir.u(cula? 



paufcular Fibre G W (or eren the whole Side of 
one plumiforftiar Mufclc, to which this Fibre is 
fuppofed to be equal) exerts tpwards raifing up a ' 
Weight. : ' 

135. Now it being taken for gr?nk4, that the 
J^ufcle D Q.P, conifift$»of rwd ^thefe plumifor- 
m^r Mufcles iG W P V, and'ttL (^Z, containing 
betwixt them, i four Sides .' Therefore thefc two 
Mufcles exerting^ a joy nt Force, will (by. Means 
pf their fp& Sides, or four fuch Fibres as GW) 
exert a Forfe equal to four times 43014, or i72o$6 
f^ounds. '*v- i i ' ' - V 

1)6. But feeing that th|s MofcJe docs adhere it 
one End to a Bone,, as if it were a Nail T, (Tak. 
VI. Fi^- 6.) by its immpftreable Tendon ^j and is 
only moveable, fo as to carry 'a Weight, like K, 
at its other End ; this Force is tJjerefore y'et to be 
doubled; becaufe thp^Mufcle, by its being fail ^nefl 
atone End, fu^ers as great a Strain, as if had an 
equal Weight fufpeaded over a Pulley, at the o- 
ther End. 

137. Wherefore doubling 1720515 (the great 
Force of this Mufcle) we find that 3441 12 Pounds 
docs correfpond to the Power that the Mufculm 
{ylutam Major can exert in performing its Fun- 
<9;ion. 

138. And this is what we take to be fufficient 
to infinuate a general Idea of thefe Matters j If any 
one defires to fee a more accurate and exaft Ac- 
count, he may meet with more ample Satisfadion 
in the faid Book of Monfieur Borelli. We have 
been more brief in this Inflance of the Glutansy 
jbecaufe we judged it a ncedlefs Trouble to repeat 
Verbatim what has been demonflrated m6re fuLy 
):)efore in the Cafe of the Deltoides. 

139. We might here conclude this Work, of 
^icmonftrating the Force of the Mufcles, if fome 
pbieftions^did not intervene, which might hinder 
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Perfons not thoroughly skill'd in Mechanics (for 
whofe Sake we conddTcend to this prolix Way of 
Dcmonftration^ frona. acquifcfcing in the Prooft 
that have been deduced from mecha^cal and ma- 
thcmatical Obfervations : Thefe Objeftion there- 
fore we fluU endeavour to obviate by liutable Re- 
marks or Obfervations. 

J 40. The firft Difficulty that may perhaps te 
Aarted, i% that in T'at. VI. Fig. j. we have renrc- 
Tented one (ingle mufcular Fibre in the Room otaa 
innumerable Number of others, which conilitute 
the whole Side of the pliimiformar Mufcle G_WP ; 
Moreover, it feems agreeable to Obfervation, that 
one of thefe plumiformar Mufdes, reprefented by 
GJVPW, is not confined to two plain Sides, 
GWP and G VP/ but diffufes its camous Fi- 
bres, Pyramid- wife, in great Multitudes from a 
Point, as G, like a VertkiUum or Wheel, in the 
Sshage of the Extremity of the inverted Pyramid, 
V G W : This happening from all the Points, 
G N, (7c. of the middle Tendon G D, thefe Fi- 
bres do in no falbicn reprefent a Plane ; but con- 
ftitute the Figure of a perfeft Body, with Length, 
Breadth and Thicknefs. 

141, In anfvvipr to this ; to (hew that our fup- 
poling thefe Mufcles to confift of plane Sides 
( which is a Method we have judged moft expe- 
dient to convey thefe Demonftratioiis to the Un- 
derftandng) -does not in the Icaft alcer or enervate 
the Force of the Dcmonftrations ,• and to prpve 
tlut the fame prodigious Force wou*d manifefl it- 
felf from every particular mufcular Fibrp, tho' 
the Calculation had been made from a greater 
Number of the Fibres of a verciciUated Body, in- 
ftead ot the two Fibres G W and G V. 

Let fuch as read this, coniider, -Rr/?, that as we 
have only taken two Fibres, G W and G V, for 
the two Sides of the Mufcle, vi^* G P W and 
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GP-V (whether foUd or plane) fo likewifewa 
have only afcrib*d half ofthc Force of the whole 
Mufcle, G V P W, to each of thefe two Fibres, as 
by (6i) where the Force of one carnous Fibre, 
a6ting according to Propofitkn 5p, was found to bo^ 
equal to a Weight of 223 Pounds; to reprefent 
the Force of the whole Mufcle G V P W, we were 
under an Obligation of doubling 223 Pounds ; fo 
that the full Force of a Mufcle is reprefented by. 
the Force of two Fibres, or 445 Pounds i this is 
the Foundation of what is to follow. 

142. Now, for the Benefit of unexperienced 
Perfons, we thus compute, that the Force of a 
Mufcle is the fame, whether this Force be ima- 
gined to be ccincer'd in two Fibres, as GW or. 
G P ; or whether the Force be diftributed amongft 
an infinite Nnmber of Fibres, contained m the 
Space G V W P ; which Space you may imagine, 
if you pleafe, to be occupied by a Body confiftihg 
of Length, Breadth and Thicknefs, and not a 
mere plane Figure. 

To this End, fuppofe (Tab VII. Fig, 6.) a 
Weight D (not unlike 2li^. VI. Fig. 4. and Prop. 
48O of 442 Pounds, ftifpcnded at a Cord D O S, 
and fupported by another equal Weight ^ Now 
if we takeaway this Weight q, and balance the 
Weight D by a Number of other Weights faftned 
to oblique Cords, G, A, P, &c. each of which 
bears a Weghc nt^b^g^pyny &c. on this Account. 

If we now conceive the Cords to be fo ordered, 
that there may be imagined 100 Points, like 
GAP, &c. in die Length of the Cord G O, to 
which tlie oblique Cords, G W, GQ, AB, A£, 
&c, are faft'ned : And moreover, that there are 
about each Point, as G, of A, or P, &c. not only 
two Cords, as here at G and A, but imagine 10 
to be placed round the Circle, like the Spokes of 
a Wheel, or Farticilla pf a Plant i four fuch Cords^ 

we 
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wc have defcribed tc iflfuc from the Point P, fefc 
f V, P T, P H, P R. 

Laftly, let it bealfo fuppofedi that the Weights 
gy bf ni^ Hy p, are equal to one ahother ; and that 
the oblique Angles, M G N, B A P, R P O, &c: 
which each oblique Cord makes With G O^ are 
alfo equal, and of 8. Degrees each. 

It is therefore demanded, what the Weights gi 
h^nty cSTc. drawing obliquely, amount to? And how 
great a Force they mult altogether, in Conjun&i- 
on, exert, in order to balance the aforementioned 
Weight D. 

143. To find this, it muft be confidered, that 
we have imagined the Weight D to be dra^yn by 
a thoufand Weights, equal in gravity to one a- 
nother : Since (according to Prof. 1420 there are 
fuppofed to be 10 obliquely drawing Weights, and 
alfo we have imagined loo fuch Points as P 

144. Where.torc each little Weight ^, *, w, CTc^ 
muft raife one thoufandth Part of the Weight D / 
or according to ^142) a Gravity of t4H rounds^ 
which each was able to fuftain in the dired or 
perpendicular Line G O. 

i4<. But confidering that they draw obliquely^ 
cachluch Weight as »f, muft exert a Power fo ma-* 
ny Times greater than r^l^of D, or dian tIJv, as 
the Line; MG h longer than N G. • 

145. Now forafmueh as the oblique Angle N 
GM, of each is , according to Borelli (57) of 8 
Degrees ; therefore by (58) if G N be 1 00000, 
G M muft be 100982 : It follows (if they operate 
proportionably) as G N : To G M : : So f%\i • To 






147. So that each little Weight, as w, muft 
have the Gravity of 1%%%^ which is the firft Pr- 
fiulatum (142.) 

148. Now the Method, by which the Power of 
aU thefe little W€ights> when they exert themfdves 

in 
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{iT 6rdcr to raife D, or 442 Pounds^ is to be difco- 
ver'd, fcciiis to be the pliioeft thing in thp World : 
tor do but multiply thc'-FArce whieh one of thcm^ 
as nt fbt inftancc^ exerts,^ -i^/ai. rt^J, by the Nairiber 
oFallllie little Weights, that is by 1000, and the 
Prdduft is the Force of them all afting together, 
Vrhich appears to be 445 Pounds ; the fttne which 
Vras dcmonftrated by the joynt Aftion of only two 
Fibres. 

149. By thefe Weights and Pulliis, you may 
im^ine all the Power which is exerted by every 
fing»e Fibre of a plumiformer Mufcle, fuch as G 
V P W (Tal^. VI. Fig. I.) to meet with 2 )\kt and 
analogous Reprefentation. 

150. For you may obfervc, that Weight of 445 
Pounds is as exaftly equivalent to the Power ex- 
erted by this whole Mufcle G V P W, when you 
havefuppofed it made up of a thoufand Fibres, as 
when before, according to (5i)we imagined it to 
confift of only the two Fibres, G W and G V. 

15; I. And from hence, by a little Attention,, 
what we have faid above, at Prop. 141. may ap- 
pear exceeding plain and eafie to any ordinary Ca- 
pacity : Namely, that altho* the conftitnent Fi- 
bres of a Mufcle were imagined to amount to ten, 
or a hundred, * thoufand, of the higheft NumbcF 
you can fuppofe, the very fame Force, of 441? 
Pounds, will always, by thefe Methods of Calcula- 
iton, be the refult of the whole. 
; 152. And to proceed yet further; wefliallfind 
the Deltoides exerting the very fame Force; tho^ 
We fuppofe (Talf. VI. Fig. 1 .) to be an unjuft Re- 
prefentation, on the account of the Number of the 
plumiformer Mufcles ; tho* we imagine the Del- 
toides not to be confined to cwo, as reprefented by 
G V P Wand HZ Q^L ; but contrary-wife, to be 
endowed with many of thefe plumiformar Parts; 
jet we (hall calliy percviVc, that the Force, or 

Power 
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Power of it being calculated according to the ferl^ 
going Rules^ the Whole will be exa&ly congruent 
to the Power or Force already demonArared. 

t$i. And thus the Objeftion, which fecmed 
to oppofe this Hypothefis with the greateft A^ 
pearance of Reafon, vanifhes ; and the Difficulties^ 
Under which might labour to conceire the pofBbii^ 
lity of two fuch Fibres, as G W and G V, bein§[ 
able to fupport together 44^ Pounds, or each ok 
them fingle half of that Number, are quite clear- 
ed and taken away : Efpecially when it is con(ider'd 
that we have only all alone laid thefe thing$ down 
by way of Suppoiitioli, but by thefe Data however, 
the whole Force of the Mufcle comes to be exa&ly 
accounted for : The Confequence proving the fame^ 
whether we fuppofe the Mufcle conftituted of a 
million of Fibres (as in all appearance there are ^ 
vaft Number) or of only two. 

Let the Figure or Strudure of thefe Mufcles be 
what it will, this Method may ferve for a Sample 
to (hew by what Methods their Power and Forctf 
are to be inveftigated. 4 

1^4. In all thefe Reflexions, viz,- oil the prodi- 
gious Number of Fibres ; on the curious and pecur 
liar Form of the Mufcles, which reprefeht Feathers 
joyiied to a Tendon, as to a Quill (on which To- 
pickconfult Tif V. -F7^ 10. where the Strvautc 
of the Oeltoides i% drawn from StENo's Myologia ;} 
an4 laftly^ oft the prodigious and almoft incredi- 
ble Force exerted by them j in refiedting, I fay, on 
all thefe thefe, th« adorable Wifdom of the great 
Creator, muft moft fingularly manifeft itfel£ 

Stem reprefents the Dehoides confifting of li 
fingle Mufclesi that is fix plumiformarMuicles 
bn each fide : And if you imagine the empty whittf 
Spaces, above and below, to be full of camoQS 
Fibres (as Stem affirms, f. J j.) how vafl muft the 
Number be conceived to be ? And as to the Fbrce^ 

Wh^b 
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whieh Stem demonftrates them to exert, according 
to his ferm, it cannot be much lefs than he aflms* 
But we have chofen rather to follow Boretli in our 
Reprefentation, according to Tab. VX f^i- x i be- 
caufe by this Means we apprehend our Demonftra- 
tions better adapted tA Capacities unexperienced 
in Mechanics. ^ ^ 

155. But to p^nfetrate further into the prodigious 
Number of the Fibres, and to difcover, as far as 
poffible> the wonderful Dcfign of the Creator, we 
need Qdly obfervc (to keep to the inftance of Tat. 
Vr. %. I.) that the two Fibres, G W and G V, 
are found to Balance feparatcly, a Weight of 223 
Pounds (jp) that IS jointly 446 Pounds ; as they re^ 
prefent together, the whole plumiformar Mufclc 
GVPW. 

If now, inftead of two Fibres, we fupp6fe (14 J > 
&c:) this Mufcle to comprehend 1000 Fibres ; 
eachot^thefe thoufand Fibres will bear xtl^ of a 
, Pound ; that ils not half a Pound to each Fibre. 

And if the Number of Fibres.Were tO be ima- 
gined greater, the Weight afcribedto each^ to beat 
tor its Portion, wou'd prove much lefs: Or if the 
Ddtoidesy according to Tab. V. Pig. 10. indeed of 
two Mufcles comprehend fix (154) ,• each Mufcle 
could- then have its fliare or burthen, but f of 44<S 
Pounds, which is not quite 150 Pounds each: 
Thus the 1000 carnous Fibres conftituting each 
Mufcle, cou'd have to its Share no more than-fi^l 
or ao of a Pound. 

15(5. Now who, apprehending this Strufture of 
the Mufcle^ can think on it, without acknowledg- 
ing the Wifdom of the Creator? Who has made the 
Tendons tough and Itroilg enough to bear, with- 
out breaking, the Violence ofthe Force which they 
are,obliged to fufter inexcrcifing theQiialities they 
are endowed wif h : At the fame time, having re- 
gard to the Safety ofthe moft fine and tender Fibres^ 

V\iL. I. O by 
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by laying no more ftrcfs upon each of the Fibres in 
its Offic.e than it ist by the Affiftance of fuch a 
Multitude of its Fellows, able to fuftain, without 
the leaft Injury. 

157. For the Weight, which each Fibre fuftains 
will be much lefs than 20 of a Pound (155) if the 
Number of Fibres in each plumiformar Mufcle 
much exceeds it (as 'tis probable they do) 1000 ; 
which was what we fuppofed (155) them to be. 

It would therefore be Worth any ones Trouble to 
inveftigate the Number of Fibres in each Mbfcle, 
as near as pofTible ; not only to clear the determi- 
nate Number of Fibres conipofing each Mufcle 
(which might be done by thofe who with accuracy 
pry into dilfeaed humane bodies) but alfo to ad- 
jiift exadly how many of thefe Fibres, placed 
breadth-wife, may be contained within the Space 
of an Inch. Borelliizys (§. 115.) that 50 Fibres 
tTius placed, will fcarce amount to an Inch : And 
as to the Number of Fibres in each Mufcle we 
may judge, from the Refli of Beafts, that many of 
thefe. carnous Fibres make but a fmall Portion of 
fuch mufcular Flefh as we daily ufe in Food. 

f 58. We fhall ceafe to admire at what is ad- 
vanced in 7//^. VL Ftg. I. concerning the Pofiticn 
that is here laid down, viz^. that one fole little 
Machine, G M, of the Fibre G W (and fo of the 
other Fibre G V) is able to fupport 445 Pounds, 
when we confider what follows : 

The foregoing Propofitions have made appear 
that the ftrefs laid on each Machine, as G M, 
bearing not more than its Fibre G W, will not 
amount to ^i or two Ounces and a half. 

159. Thus thcfwiftnefsofthe Motion imparted 
to the Weight T, by the contraftion of the little 
Machines ABC, <^'c. (Tab. Vll, Fig. i.) where 
each of them are drawn up -into the Form of a, by r, 
'O-c. will not appear foimprobablo; feeing that if 

there 
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there were no Weight, fuch as T, fufpended, the 
Conclufion (viz^ that the Fibre to which T is fuf- 
pended, muft raife with the Velocity above-men- 
tioned) wou'd be in itfelf the moft obvious Thing 
in the World : Becaufe^ by the foregoing Propo- 
lition, the Weight is reprefented fo fniall, that a 
fingle Fibre 6r Hair, can be piit to no great ftrefs 
to bear it ; efpecially, confidering that it has bec^rt 
ialready declared, that the Weight of 223 Pounds^ 
afcribed (5p) to a fingle Fibre (whichis thechiet 
Thing that can raife any Difficulty) is only thus 
fuppofed by way of Hypothecs ; for the con veniency 
bf conveying to the Mind fuch a juft Idea of the 
Matter, as may do no wrong to the real Calculation 

I do. Now Rnct we have (hewed before (109) 
that tho' the mufcular Fbrce. be ever fo much aug- 
mented by the multiplication of thfefe little Ma- 
bhines ; yet, th6ir difpofition ih proved* to be fuch^ 
that they all ading together, couM not raife thd 
Weight liifpended to the Elbow if it had been but 
one Pound heavier i; and that the multiplying thefc 
Machines does only fervc to encreafe, or multiplyi 
the Velocity of th6 Motion. 

Therefore, Perfons not thoroughly acquainted 
with Mechanics niay yet, fcemto queftion,how it 
can be pofTible thit the Force of the Mufcles is 
really augmented, when the Weight which is raifed 
is in no wife cncreafed. 

To anfwerthis, they Ought to be informed, that 
a rtally augmented Forcie is as much required to 
encreafe the Velocity of Motion, as to raife a 
greater Weight with the fame Velocity 2 This is 
What all Mathematicians know. 

This alfo is made appear by the Pulley Strufturd 
(Tab. Vll. F/g. 4,) where the augmentation of th^ 
Velocity witH which the Weight T is raifed, re- 
quires each time more Force and new Weights, as 
**, «, &€. See the jfA Remark, 102. 

O 2 i6V. 
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i6i. That this obtains in other mechanical In* 
ftruments, is what Mechanics are convinced of> 
and what may be cafily obferved: For fuppof^ 
{T'ab. VL Fig. 7-) AB to be a Balance or a Steel- 
yard, turning about D, and the Arms A D and 
AB to be equal ; as alfo, the Weights A and B : 
^Tis very plain, that the faid Steelyard A B being 
turned into the Pofition MK, the Weight A will 
run down the Arc A M, and the Weight B down 
the. Arc B K in the fame fpace of Time ; and that 
the Arcs being equal Parts of the faid Circle, they 
mufl likewife move with equal Velocity. 

Therefore if the Weight B were to be balanced, 
when its Gravity is encreafed thrice as mi.ch as it 
was, or when two equal Weights G and H are ad- 
ded to it, the Weight Amuftneccflarilybeaflifled 
by two others of equal Gravity, or have its Force 
multiplied by three, as we lee it has when the 
Weights. E and F are added to it. .Again, if wc 
wou d make B move with a Velocity three times 
as fwift as it had , before, let the Point B be re- 
moved to C, fo that D C may be thrice as lor^ as 
D B : Wherefore, when the Machine turns, and 
A defcribes the Arc A M, the Weight C will de- 
fcribe the Arc C L, in the fame fpace of Time, 
which being thrice as great as A M, therefore the 
Weight C runs thrice as great as A Xl, therefore 
the Weight C runs thrice as fwifcly as A or B. 

But to balance this Weight C> when it moves 
thrice as faft as B, it is plain that the Weight A 
muft be multiplied by three, or receive the Addi- 
tion o/ two other Weights, each equal to itfelf, 
fiich as E and F ; otherwife it cannot raife up the 
Weight B, which, placed at C, is equal to B G H ; 
which happens on the account of that Velocity, re?- 
ceiveis a threefold Augmentation. 

Thus th« Objedion flatted in Prof. i6q is re- 
moved. 

l6^. 
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162. Before I pdnclude, 'tis incumbent on me 
to be^ that the expw^nced Mathematicians will 
excukmy Prolixity j not only in the Dcmonftra- 
tions themfdves, but in confuming Time to anfwer 
fuch frivolous Objedions as might be ftarted by 
Perfon? unexperienced in tliefe forts of Studies; 
which renders th^ whole too long and tedious fpr 
expert Judgments. 

But if they'll pleafe to consider, that this Cal- 
culation is wholly devoted to theufe of unexpe- 
rienced Perfons, and not calculated for the Tafteof 
nice Mathematicians, who are too well informed 
in thefe Matters already, tOAvant fuch mean Helps ; 
1 hope I may obtain their Pardon. The Perfons 
for whom thcfe Demonftrations are coUeSed, are 
fuch as being unexperienced, have not habituated 
ihcmfelves to heap up together any confiderabJe 
Number of Lemmatay or previous Proofs^ before 
they come to the Matter itfdf, whofe Judgments 
cannot be informed in Things of this Nature, with- 
out enlarging the Stile', and defcribing Particulars 
more Verbofely ; which is a Means, I have ima- 
gined, will convey my Defigns more plainly to 
their Apprehenfions. 

They that defire to view this Matter, as it is 
more exprefly and accurately handled and demon - 
Arated, may have recourfe to that well digefted 
Work, De motu Animalumj written by the great 
^nd celebrated Mathematician, Borelii : whole 
Principals and- Obfervations we have here made 
ufe of; endeavouring in the mean time, to render 
his Demonft rations intelligible, by the concifeft 
and eafieft Methods we cou'd devife, to firch as' 
have but little Knowledge of Mathematical Studies. 

"The End of the Demonfl^athtt of the Force of the 

MufcUs. 
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Sect. XVI. ComjiElions from the foregoing Dfi^ 

tnonftrations. 

Now to apply all this to the Views in which 
WC have writ the fame. 

I, How thcfe Mufcles are adapted to the dif- 
charging thofe Motions which they perform, with 
fcfpeft to their Tendons and the Joynts of the Bones, 

%. That to the End that the fin^ and flendcr Fi- 
|>res may not b^e feparated nor torn afunder by the 
Violence of their Motions, the Mufcles are com- 
pofed of fuchan infinite Number of the fame, that 
^ach fingle one of 'em hardly drawsj or bears any 
ifenfible Part of a Weight. 

'5. That every Mufcle is formM of fo many fmall 
Machines, the Ufe of which is only to perform their 
Offices with the greater Velocity and Nimblenefs; 
fis we niay with Wonder obferve in the Motions of 
the Fingers, the Tongue, and many other Cafes. 

4. That among fuch an incredible Number of 
Fibres, all of which are fo fnpiall as not to equal the 
Bulk of a fingle Hair of a Woman, not one of 'em 
^zxi be dfplaced without Confufion and Harm. 

Now can any Man, who is rightly informed of 
the Texture and Operations of thefe Mufcles, 
without being reproachM by his own Confcience, 
pretend they are thus fram'd without Wifdom or 
Judgment? And thq Man may juftly be.Iaugh'd at, 
or rather be lamented, as one deprived of the ufe 
of his Reafon, that will readily allow, that none 
of the Tools of a Joyner or other Artificer acquire 
their Figure, and perform all theiif Ufes by mere 
Chance, or from Caufes wholly ignorant of what 
they are doing ; and yet to fupport his own Athei- 
ficia! Notions, don't fcrupl^ to fay the fame of this 
;imazing Strudure of the Mufcles. O deplorable ' 
and obftinate Infidelity! which to avoid owning 
the Wifdom of a God, that has wrought fuch Won-^ 

d ^rs 
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ders in the Bodies of aU Men, is oblig'd to have Re"" 
jpourfe to fuch unjuft, unrcafonable,Nand odious O* 
pinions. For, that what happens to the Mufcks 
may be moft |uftly deem'd wonderful, and indeed, 
almoft incredible to thofe who don't underftandthe 
foregoing Demonftrations, is deducible from hence; 
namely, that the Fibres of the only Mufcle called 
the Deltoides (as we have provM above in Numb. 
1 10) are capable of exerting fuch an amazing 
Force, and really do exert fuch a Force in the 
Cafe there mentioned, as if all of *em aftingor gra- 
vitating together at the End of one Arm of an equal- 
ly poifed Balance, were equiponderate to the Scale 
fufpended at the other Arm in which there was a 
Weight of 3 5680 Pounds ; from which alfo if there 
were but the Weight of one Ounce, or lefs, taken 
away, it would be able to raife up fuch an amazing 
JLoad. 

Befides, we learn from what has been advanced 
above {Numb, 1 1 1, to 1 1 7.) that thefe famecarnous 
and mufciilar Fibres, as delicate and fine as they are, 
being joyn'd together, do acquire fuch a fplid and 
ftrong Texture, that altho' the faid h^ayy Weight 
of 35(58o Pounds were fufpended at each End of 
^em, both together, that is to fay, the whole 
Weight of 71360 Pounds could not feparate 'em 
from each other. 

Lee an Atheift refleft upon this by himfelf, as al- 
io of the Ufes which the Mufcles arefound to have 
in human Bodies, and then let he himfelf Judge 
whether he can calmly and cooly deny that his a- 
dorable Maker is both powerful and wife. 

After all this, can any one without^ bein^ afto- 
nifli'd at the Wonders of the Creator, cdnfider that 
all the flefliy Parts of his own, and of the Bodies 
of moft other Animals (which far exceed all the 
other Matter of the Body) are only compofed of 
moving Fibres ? Each of which, as fine and tender 

O 4 as 
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zs they are> have their determinate Ufes ; ^nd |n 
the mapifo'd Extenfions, Directions and Difpo- 
fitions whereof, we may, as it were, feel with the 
Hand, thefe multifarious Views, Ends and Pur- 
pofes of a vnk Creator ? 

Sect. XVII. 7j&^ Different Courfe of the mufcular 

Fihes. 

In order to have a juft and true Notion of the 

various and difiercnt Couries of the Fibres, we 

fliall reprefent to you a few Irifta^nces in Jab. VIII. 

Fig. I. where in the Mufcle called the Deltoides A, 

you may obferve the Fibres faft*ned immoveable 

upon the Shoulder C, andjto the Tube or Bone 

of the Arm turning to the Joynt of the Shoulderat 

D, letting the Arm hang downwards, as it is (hewn 

here with all its Fibres extended in their utmoft 

Length. But when thefe Threads between C and 

D are contrafted with any Force, as you may fee 

them in the other Shoilder at B ; then the Arm 

muft be lifted up, as at B £. 

The pe^ral Mufcle K, being h'kewifc here in*- 
ferted in the Breaft-Bone, with one End of its Fi- 
bres at Fimmoveably, and with the other End D, 
in the Tube or Bone of the Arm, moveab.y i it 
appears, that upon the Contradion of the faid Fi- 
bres they would draw the Arm, bending it a,t 
the Shoulder Joynt forwards to the Breaft. 

Jf we view the Courf^p of the Fibres in the 
Muffle caUed thfe latijfmus dor ft A, A, {Tab^ VIIL 
Jf^ig. 2.) on each fide, it appears that they draw 
the Arm downwards apd backwards; fpr whi^h 
feafon Anatomifis give it the Name of Ani-Scalptor. 

In the Gafterocnemii BB, which lie in the Calf of 
the tpg, and are faft ned the one above, about the 
l^nee at pne End, as the other is below to the Hecl- 
]Bone by a ilrong Tendon C i it may be obferyed, 
that the Fjb es run ftrait downwards ; wherefore 
upon the cgntradting thpreof, the Heel Bone muft 
^'*" •*••'. ^ \?^ 
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be moved backward and upwards, and the Foot 
downwards. It one lifts up the Heel-Bone, and 
lays ones Hand upon the Calf of the Leg, one may 
feel the Mufcles fwell and contrad themfelves in 
that Place, Thefe few Inftances may fufEce to 
give any one a general Notion of the Motions of 
the Mufcles by the Defcription of the Cqurfe of 
the Fibres whereof they are compofed. 

Sect. XVIII. Conviiiicns from the foregoing Ohfer'* 

vations, 

\ 

This wonderful Strua.ure of the Mufcles feems 
to me of too great Importance not to place them 
before the Eyes of fuch as are unexperienced in 
Anatomy, by the two Figures ot the Mufc'es, as 
they lye upon a Human Body, before and behind. 
{Tab. VIII. Fig. I, and 2.) taken from Dr. Brown; 
and very neceflary to g.ve a Handle to all fcepti- 
cal Philofophers to ask themfelves whether fuch a 
Machine as our Bodies (which is composed of as 
many other various and wonderful Machines as 
there are Mufcles in it, and all which are applica- 
ble to a particular neceflary Ufe) can ever beima-^ 
gin*d to have been framed by Chance," and with- 
out Defign.? And which is more, whether they 
ar^ forced to own herein the moft perfeft Wifdom, 
which has difpos'd of fo many thoufands of thou- 
fands of Fibres, and allotted to every one of them 
its proper Place and Form according to the Purpo- 
fes for which they were made ; and that all this is 
done in the Fluid or Liquor of an Egg (from 
whence moft, ifnot all Animals proceed) and there 
acquires its Figure and Nature ? And further yet, 
does it not difcover and make manifeft the SkiU of 
the Maker, that this does notjiappen with fuch 
Order and Symmetry in one Thing only (which it 
may, be an Atheift might aflert, tho' without Rea- 
fon, to be purely accidental) but in Millions of o- 
tber Objtas ? CON- 
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CONTEMPLATION XI, 

Of the Bona. 

S ]^c T. I. T'he Tranjhion to the Bcnes. 

N'OW whatever Art and Wifdom appears iti 
what ha? been faid concerning the Body ; 
and, with whatever Luftre the Things hereof may 
jDiine> how neceflary and ufefiil foevcr all its Veins, 
Nerves and other Parts may be ; yet all this ama- 
zing Strudure would be in vain, and the whole Bo- 
dy, like a wet Sack, would cling or ftick toge- 
ther, and confequently hardly be in a Condition to ^ 
exert any one Motion with Regularity, nor yet be 
able to remove one Foot out or the Plac^: it was in ; 
(wherefore it might perhaps have reprefented an 
ingenious and well-compofed Machine, but yet at 
the fame time would be really n6thing more than a 
very ufelcfs, weak, and pitiful Lump,)unlefs, the 
gracious Creator had at the fame time vouchfafed 
to fupport it by the ftiffiiefs and hardnefs of Bones, 
and fo render it proper to difcharge its Fundions. 

Sect. II. l%e Scull and Bones of the Head. 

Tho' the Remarks thsLt Anatomifis have made 
upon Bones are numberlpfs, we fhall only here 
produce a few of the chiefeft of *em. And, 

I. Can it be thought there was no Wifdom ex- 
erted, when we confider that the ^rain being of 
fofofta Matter, might have been eafily prefled 
and wounded by external Accidents to the Hazard 
of our Lives ; to prevent the fame, it is cloarhedir 
and encompafs'd with a hard Subftancc made of 
Bone, which we call the Skull? 2. TThat 
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:;^. That this Skull does not confift of one only 
hard Piece, but of feveral Parts joyneid together^ 
Which may be divided by a kind of intervening Su- 
|:ures, to the end that they may b^ moveable and 
yielding in unborn Children, at the time of their 
Mothers Delivery ; for want of which. Mother 
and Child might both perifli. 

3. That fuch Moveablencft ceafes as ^he Chil- 
firen grow in Years, when it would otherwife be 
prejudicial, and then the principal Uie of thofq 
Sutures, is to maintain a Comuiunication be- 
tween the Membranes that cncompafs the Braiti 
and the Skull. 

We fee a great Proof thereof from hence ; foraf- 
much as at the Top of the Head where the fagit- 
tal and coronal Sutures crofs each other, there is 
found an bpenitig between the Bones, which in 
new-born Children is all covered with a Mem- 
brane, upon which, if you lay your Finger, you 
may perceive the beating of the Parts in the Head; 
Biit in time the fame is filled and clofed by a fb- 
lid Bone. 

4. That the Skull, tho* every where of fo folid 
a Subfiance, has yet Holes in it in all Places where 
It is necerfary, to afford a Paflage for the Medulla 
Spinalis and Blood Veflfeis from the Brain ; parti- 
cularly, that there are found in the Ears fo many 
Angles and Cavities, artificially hewn out, as it 
were in Bones as hard as Rocks, for the Recep- 
tion of the wonderful Inftruments of Hearing, pla- 
ced in fuch an Order as they appear to us. 

5. That there is an Orifice in the upper Cheek- 
Bone, thro' which the Air paflfes by the Nofeinto 
the Lungs ; and for want of which, no Child could 
eafily fuck, nor full-grown People themfelves, keep 
any Liquor o^ moift Food long in their Mouths. 

To fay no more, it is obvious enough to every 
one, how great the Inconvenience would be, if a 

Man 
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Man were forced to breath thro* the Mouth only, 
and not thro' the Nefe. 

Now thofe who would rake the farther Trou- 
ble of confidering the Bones of the H^lad iu the mi- 
nuted Circumftances thereof, and leim from Ana- 
tomy the Ufes which the Dih'gence of Enquirers 
has hitherto difcovered ; might fee, that among 
all the Number of them, that there is no Part, no 
Cavity, no Orifice, tho' never fo fmall, but what 
has its neceflary Ufe ; and that not only for the 
Eafe and Well-4)eing, but even many times for the 
Support of our precious Lives, 

Sect. III. The Back Bone. 

But now as the Brain is encompafs'd with ^ 
Bony Cafe, that it may not eafily be aflfefted by 
any external Inconvenience,- the like Defence feem- 
cd to be not lefsneceiTary to the Medulla Spinalis 
againft all outward Harms; for that confiftmg of 
thefoft Matter of the Brain, muft be carried down- 
wards in order to communicate the fpiritous Juice 
thereof, by the Nerves to many Parts. 

To this Purpofe a hollow Tube of Bone, like 
that of the Leg, feems to have been fufficient, be- 
caufe it might have contained and fecur'd the fame 
againft external Violence ; but on the other hand, 
there occur*d an Inconvenience which muft be pre- 
vented, namely, that the Body would remain as 
immoveable as if a Stake were run thro' ic, and be . 
entirely difabled from bending it felf in any manner. 

And again, if Joynts had been mad: in this Tube 
that includes the fpmal Marrp vv, fuch as are in the 
Elbow, Fingers, C^T'c. the following Inconveniencies 
would have happened. 

Ftrfty That the Parts of this Tube making fmall 
Angles with each other, or being entirely bent 
down towards one another, the Medulla Spinalis muft 
have followed fuch an Infleftion, and the Courfe of 
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the nervous Juice would have been obftrufted by 
thefe acute Angles ; which of how great Confc- 
fequence it is, is well known to thofe, who by the 
like Obftruftions have not only fallen into Lame- 
nefs, but even Agues, Putrefaftion and Rottenefs 
of the Bones, aind have loft their Lives too thereby. 

Secondly, Tho* none of thefe Inconveniencies 
fliould happen, yet the Body might by fuch fore 
oi Joynts be bended forwards, and in fome manner 
backwards too, but by no Means fide-ways, as is 
plain in the Elbow and Fingers. 

Indeed, if Articulations were to be made like 
thofe of the Shoulder or Hip ; and that the Os JRo^ 
trndunty or Knob of one Tube, (hould turn or be 
moved in the Cavity of the other, it is eafy to fee 
that the Infleftion would happen on all Sides : 
But it is likewife true, that the fpinal Marrovir 
could not fuffer more in any Difpofition ; foraf- 
much as being obliged to run thro' the Thicknefs 
of fuch a Bone, it could not avoid being ftrait- 
en'd and prefTed by the Motion thereof, and foon 
rendered unfit for its Ufes. 

To prevent all thefe Inconveniencies, and to 
render the Body flexible on all Sides, and yet to 
avoid fuch Conftridion of the Medulla Spinalisy by 
making fome little Angles i and chiefly to fecure 
the fame quite round, againft all Occurrences, 
lee the molt skilful Engineer, or the greateft Ma- 
thematician, confider with himfelf, whether he 
could better folve this important Problem in Me- 
chanics, and attain all thefe Ends by a more per- 
fect Scrufture than that which tlie adorable Wifr 
dcm of the great Creator does here fet before u^. 
Thofe who defire a (hort Conception thereof^ let 
them view 'Tab. IX. Fig. i. where the Back-Bone 
is reprefented, confifting of a Number of little 
Venebra placed upon one another ; each of which 
ha3 a great Hole in the Middle, in order to let 

the 
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the fpinal Marrow pafs thro' it, by which Mealfs 
iUl of them together (compofe a hollow Tube 
from Top to Bottom j which being infledcd, ci* 
tier right foirwards or on either Side, do, by rea- 
fon of the fmallneis of the faid Vertebray fcarcc 
make any Angles, or very little ones : In the fame 
Manner as it were, as in the multangular Figure 
AEB,F,C,G,D, (Xd. IX. % i.) in which 
we fee little and infenfible Fleftions, where if the 
Sides were made a little fmaller i or, if inftead of 
AE, two or more othpr Sides were taken, the 
Figure would be very near circular i that is to 
fay, without any Angles at all, at leaft, any that 
are perceptible to us.. . ^ . 

Nbwi fince it appears froni hence, that if 
we irifcribe a Polygone in a Circle of fewer and 
greater Sides, as A B, B C, C D, the Angles 
ABC, BCD, &c. are much lefs and more acute 
than the Angles AEB, EBF, &c. which are 
niade when the Circumference of the Polygone 
Figures confifts of more and fmaller Patts : We 
fee likewife, that to preventTuch acute Angles, it 
was here ncceflary, that the Vertebra fhbuld be ve- 
ry fiiiall, and therefore very numerous. 

Sect. IV. ihe Ufes of this StruSiure of thi 

Back-Bone. 

Now can any one imagine that the Di vifion 
of this. Tube into fuch fmall Parts as thofe of each 
Vertebra (which was juft neceflary in this Place 
and no where elfe) could have been made only here, 
and in no other Parts of the Body, without the wife 
and premeditated Pnrpofes of a great Creator ? 

Moreover, becaufe this Back-Bone was not to 
be moved by Joynts, but inflefted without Angles^ 
we fee in the Figure above-mentioned, how this is 
moft regularly brought about, by fattening each 

VertebrM 
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l/erteha to the next ibove and beneath it by an in- 
tervening Cartilage ; from whence the three fol- 
lowing and fo neccflary Ufes do refult : 

1 . That by the Intervention of fuch a Cartilage, 
the Vertebra are hinder'd front rubbing and wearing 
out each other. 

2. Forafmuch as in the bending the Back-Bone 
(on the right Side for Inftance) the Vertebra on the 
fame Side muft be brought nearer to each other, 
and upon the left and oppofite Side at' the fame 
time muft recede farther from each other : That 
this Cartilage has fuch a Faculty as to be able to 
ferve for both Purpofes, and to permit that the 
Back-Bone, by the mutual Approach of the Ver-^ 
tebra at the Times of bowing or bending on the 
right Side, are preffed fomething clofer together, 
and fo render^ as it were thinner ; and at the fame 

time on the left Side proportionably extended, and 
fo became as it were thicker. 

3. And that which is particularly required here, 
is, that this Cartilage fliould likewife have Sin-Ela-* 
ter or expanfive Faculty, which, upon its beinj?' 
comprefled on the right Side, fiiould caufe it to rife 
up again ; and when extended on the left Side, 
fliould likewife contrad, or draw it in again. 

Thus this Cartilage is not only proper to render' 
the Infleftion of the Back-Bone eafy and conveni- 
ent ; but likewife to exert itfelf with a fenfibJe 
Force for the Reduftion of the fame into its natu- 
ral State after Inflexion : The.greateft Mathemati- 
cians having enquired into this .with the utmoft Di- 
ligence, have been obliged to acknowledge it for' 
a wonderful piece of Work. Borelli^ Par. 58. De 
motu Animalium calls it Artificium StruBura Spina 
Dorji^ or the A'tificial Strutlure of th? Back-BoHe^ 
and begins his Enquiry by afcribing thefeand fuch' 
like Matters, to the Wifdom of the divine Archi^ 
tea. 

Ilcnbw 
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■ I know very well that in the Difpute With A- 
theifts. Authorities are of little Force towards their 
Cbnviftion. Yet when we hear great Men, who 
have not this View diredly in writing their Books^ 
fpeaking after the fame Manner, it is very proba- 
ble that this can be afcribcd to nothing elfe but 
the irrefiftible Convidions of their Confcience; 
wherefore it fhould feem that ah unhappy Athcift^. 
if Reafon or Juftice may have any Afcendency o- 
vcr him,might be fo far influenced tl^ereby as to en- 
quire diligently and ferioufly into that which has 
made fuch an Impreffion upon great Minds ; and 
' then confider with htmfclf whether it be not rathei* 
the want of Examination and of Judgment than 
ftrong Arguments that has given him Occafion to 
differ fo much from the Sentiments of the moft 
learned Mathematicians. 

And this is the End we propofc to our felves in 
writing thefe C$ntemplations ; in Hopes that it may 
plcafe the /great and wife Architeft of all Things, 
to have Compaifion on them, and not to leave them 
under this terrible Curfe of obftinately rejefting 
the Examination of what the Conf(ftrion of a di- 
vine Being will demdnftrate to them, and of remain- 
ing under a judicial Blindnefs, when nothing \% 
wanting on their own Part but to open their Eyes. 

Sect. V. The fj/hirl- Bones. 

We (hall pafs by the Wonders that mfght be 
obferved in the Eminences or Heads of the l^erte^ 
bray into which the Mufcles are inferred for Mo- 
tion y and in the Holes that are therein for a Paf- 
fage for the Blood- Veflels ; as likewife the Cavi- 
ties that are between every two Verteb-ay and 
thro' which the Nerves that are derived from the 
MduUa Spinalisy pafs to their refpeftive Parts ; 
the leaft of all' which may furnifli us with fuffici- 
jMatter of Aftonifhment at the wife Defigns of the 
Creator. Par- 
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Particularly the StruAurc of the two higheft 
Vertebra of the Neck is very wonderful, which^ be- 
caufe the cafe does here require it, and to the end 
that the Motion of the Head may not be obftru- 
ded^ are each of 'em of a different Figure ^ and 
the fecond of 'em has an Eminence which ferves 
for a Pin^ upon which the Head may ifurn by the 
means of the firft Vertebra. He that defires to be 
farther inftrufted herein, may confult the Books of 
Anatomy which are in every one's Hand ^ and, if he 
be in earneft in his Enquiry into the Glory and 
Greatnefs of his Creator^ make the right ufe 
thereof. 

S E c T, Vr. The Ribs. 

Not to dwell too long upon the ufe of the 
Ribs^ which form the Space and Cavity of the 
Breaft, in order to leave room enough for the 
Heart and Lungs to move in, and at the fame 
time to defend the latter from all External Vio-» 
lence : Let, any one ask himfelf^ whether it be 
owing to mere Chance^ that thefe Ribs^ in the pare 
where they are faften'd to the Cartilaginous Breaft- 
Bone, are likewife compofed of a Cartilaginous 
Subftance, to the end, that when they move at 
Refpiration or drawing-in of the Breath, they may 
be more eafily inflecSled by the Mufcles ; and, after 
that the Operation of the Mufcle ceafes, they may, 
by their own Elaftick Force, return to their for- 
mer State, and thereby contribute very much to-' 
wards Breathing. 

Concerning their tower and Adion, you may 
fee what the Learned BoreUi has fa id in his Second 
Part. : » 

\ 
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Sect. VIL the Hip-Bones. 

T o mention curfprily ^he reft of the Bones^ and 
particularly the Hip-Bdnes, with whpfe moft ne- 
ceflkry Service we fliould be fufficicntly paid, if 
they were of no other ufe onty^ than to fecure and 
ftrengthen the Wombs of Women, firom whence 
all Mankind receive their Birth f^befides, that they 
afford both to Men and Women an immoveable 
J'ulcrum^ or Support, to the Thighs, Legs and Feet 
in bearing the whole Body : It fhould feem there- 
fore that nothing remains, but to give fome ac- 
count of the Strudure of the Arms and Legs,, of 
which, as alfo of their Articulations and Joints, 
fomething has been already faid in our Contempla- 
tion of the Mufcles^ (ince it was impoflSible to treat of 
thefe lad with any manner of Clearnefs, without 
fome knowledge of the former, to which there- 
fore, if any one thinks it necelTary, he may have 
recourfe. 

' Sect. VIII. Tbt ni£b-Bone. 

Let then a Philofopher jhat is enquiring after 
Truth, take into his Hands fuch a Thigh-Bone as 
we have defcribed {Tab. IX. Fig. 3.) AEy and fuch 
as he may have met with many times in Church- 
Yards and Charnel-Houfes, without taking any 
notice thereof, and he may fee in this alone,^ the^ 
great Creator's wonderful Diredion to fo many ne- 
ceffary Ufes. For he will find, firlt^ that the lame 
is very hard and ftiff to enable it to bear the Body ; 
but at the fame time hollow, that it may not in- 
cumber the Motion thereof by it's Weight ; and^at 
the fame time to be provided with a Marrow, that 
is fo neceffary, and to keep it ready for the Ser- 
vice which it is to perform, of which hereafter. 

SeconJijf 
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Secmdlf^ That (in Tab. IX. F$g. 4.) the Knob or 
Head of the Bone A is rounds and is fo accurately 
adapted^o the Os Ifcbii^ or Hip-^Bone JB, that it can 
turn round therein^ and be moved on all fides. 

Thirdly y To give fotne flight Defcription of this 
Joint^ fmce the Figure wiu help us therein ; can 
we difcover no Wifdom in the following Particu- 
lars ? vit,. tirfi^ this Knob A is furrounded with a 
kind of a fmooth polilhed Cartilage^ to the end 
that it may perform it*s Motion without Refiftance 
and without Pain. Secondly^ that to give the greats 
er Sreadinefs to the Joint, this round Bone J^ is fa- 
ttened in the Cavity as it were with a Rope or Ten- 
don, by a Strong band b, which however does not 
obftruft it's Motion. And Lajilj^ that a broad Band, 
a, furrounding the whole Joint (but which in this 
Figure is reprefented as >cut thorough) ties the 
whole together, ftill preferving the Freedom of 
Motion. , 

Fourthly^ To proceed in the Contemplation of 
the aforelaid Thigh- Bone {Tab. IX. fig. 3.) it has 
two Eminences or Heads, D D, at the place where 
it makes a Joint with the Leg or Shin* Bone below 
at the Knee 1 which are both likewife encompaiTed 
with Cartilages, that they may flip the more con- 
veniently and fmoothly. Thefe two Heads, D D, 
or bb^ (in Tab. IX. Fig. y,) have between them a 
pretty deep Hollow or Groove e, and are botlv 
adapted to two Cavities c r, which are\ above in 
the Shin-Bone K ; and that again, has an Eminence 
lying' between the two Holes c(r> which is like- 
wife adapted, and enters into the internal Angle e, 
between the Heads of the Thigh-Bone^i. Nowj 
need we fay any more to prove very evidently the 
Defigns of the Divine Archited r And he who in 
any wife comprehends it, muft he not be conviuced 
that this Joint is of a different Strudure than that 
of the Thigh^Bone j and that it ought to be fo, 
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forafmuch as the Knee is only to be bent forwards 
and backwards^ but by no means fidewifc^ as the 
Thigh- Bone^ and.that othcrwife ic would produce 
a very irregular Gate? 

Fifthly^ To fay nothing of the Ligaments or 
Bands!, which (:^s in <he Joint of the Thigh with 
the Hip bone) preferve all this from disjointing: 
Nor likewife of the Knee-pan, the ufe of which 
is beft known to them who, having broken the 
fame by any Mifchance, are thereby deprived of 
the chiefeft Strength of this Joint. 

Could any one fee char the little round Bodies fi 
and C (Tab.YH, Fig. 3.) are of fo great ufe for the 
Infertion of the Tendons of the t^rincipal Mufcies, 
and ftill fuppofe that this Bone had acquired it's 
Form without Defign : In which, not one Emi- 
nence, not one internal Angle is to be found, which, 
if it had been of a different Structure, might not 
have occafion'd remarkable Inconveniencies to 
Men ? 

If any Body would fee the manner of fuch a 
StruAure at his Eafe, he need only^confider the 
CLiw and Leg of a Pullet^ and that to which it is 
falten'd at both Ends, where he will find fomething 
very analogous to what/ we have now defcribed. 
And let him, who refleds upon all thefe Things 
with cire and attention_, judge whether it be not 
as reafonable to acknowledge the wifdom of the 
Artificer in this, cafe, as he would do in any other 
Machine made of Brafs or other^etals? Which, 
tho' it would not be near fo ferviceable to living 
Creatures, yet would meet with lefs contradiftion 
from this fort of Philofophers. 

That the latter is true, is well known to fuch as 
converfe with them; but however, it can't be de- 
ny*d that it is very ftrange and unaccountable, that 
they fhould own a greater Wifdom in a meaner, 
and lefs Artful Machine, and yet deny it in a better* 
. . * Sect. 
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Sect. IX. The Teeth. 

To the above mentioned account of Bones, we 
might have added' the particular Properties of thofe 
whereof the Teeth are compounded, and how they* 
differ from other Bones, to the end they may be 
the better adapted to their, own Ufes. Now in 
cafe they had been produced by Chance, or by 
Caufes operating without Underftahding, why are 
thefe Bones exactly endowed with the different 
Qualities which they themfelves required ? And 
why do they fo fcldom appear in the Mouths of 
•JToung Children in the firfl Months, when they 
would be both inconvenient to the Sucking Child 
and Painful to the Mother? And why are they 
produced at the time when the Stomachs of thofe 
Young Creatures are capable of digefling more 
fblid Food ? 

Thofe who dcfire to be informed of other Cir- 
cumftances about the Teeth, may confulc what 
has been faid above touching the Mouthy Chew- 
ing^ &c. 

■ 

Sect. X. The Bones in unborn Children. 

The Diligence of Anatomifls has difcover'd' 
many Things in the Boqes of Children before 
their Birth ^ and plainly fliewn in feveral Cafes 
the difference there is between thofe of one new 
Born, and of a Perfon in Years ; yet it is ftill un- 
known of what Matter they are compofed at the 
Beginning, and afterwards in their Changes, till 
they have acquired their Solidity and true Nature ; . 
and particularly, what were the real Caufes of the 
whole. 

So that no Body, who believes the Divine Ori* 
p;in of the tjoly Scriptures, will be furprifed, thuc 

P 5 the 



2a6 Tb^ ReUgwus Philofopher. 

the adorable Spirit of God, with which the Wri- 
ters thereof were endowed, has been pleafed to 
make ufe of this Inftance, to prove the Smallnefs 
and Narrowncfs of our Knowledge in thefe Mat^ 
ters, by the following Expreffions, EccUf. xi. y. As 
thou knowefi not what u the way of the Spirit^ nor how 
the Boms ao grow in the Womb of her that is with ChiU; 
evtn^fo tbonknowefi not the Works of GQD who ms- 
hetb aa. 

The Enquiries of the accurate Malfhigiy where 
he treaty of the wonderful Formation of the Bones 
of a Chicken in the Egg, are worthy to be con- 
fulted upon this Occafion ; but Ayithbut going fb 
far, the few Obfervations that we have yet been 
able to make in the Bodies of Men, db confirm ex-- 
perimentally, and plainly enough, thefe Words of 
Solomon I when we fee the Great Hdrwjy who is fo 
juftly efteemed throughout the World, on account 
of his famous Difcoveries, thus fpeaking in his 
Treatife Je Ord. Tart, in Generat. In the firfi Months 
fome of the Bones are foft^ others cartiUginofti ; the Arms 
fo Jhorty that when laid upon the Breafi the Fwgers can- 
not touch each other ; nor can the Legs^ tho folded upon 
the Belly y fear ce reach to the Navel : And this comes from 
hence y that the whole Fruit has hardly the length of the 
Nail of one's Finger ^ tiU it comes to be as big as a Frog or 
a Aioufe. 

Ac firft, there are formed little Fibres ^ or Threads^ of 
the confiftency of Slime ^ which are afterwards nervotss^ 
then cartilaginous y and finally of the hardnefs of a Bone^ 
Jn the fecond Month (according to the feveral Expe- 
riments of the above-mention'd Author) the Embrio 
is very big in its Heqdy and very Jhort in its Legs j dnd 
the whole Matter fo foft and inconpfienty that it can hard- 
ly bear touching with the Hands ; and in order to bof exa- 
mined, mufi be laid in Water j nor is there any Solidity in 
the Bones. ' ' . , . 
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Now will the moft felf-conceited Philofopher 
dare to maintain that he ever rightly knew, how 
the Bones of an Embryo are framed in the Womb ? 
And if he is reafonable^ mud hptnot be convinced 
that this Hypothefis is wifely chofen to fliew the 
fmalnefs of Human underftanding ? And to the 
cndj that it might convince not only the Philofo- 
phers of that Age^ but likewife all that came after 
them^ where their Knowledge is bounded and de- 
fedive, and that it (hould continue fo in fpite of 
all their greedy and refilefs Scrutinies : Muft he not 
own that the State of Things^ and the Limits of 
Human Sciences^ even to the lateft Generations^ 
were not lefi^ known to the great Infpirer of this 
Holy Word ; and confequently that h? who fpake 
it^ muft be more than a Man ; yea^ that he could be 
no other but God^ ito whom only all future Events 
are clear and manifeft ? 

Sect. XI. 7S« Bones are produced from a fluid 

Matter. 

f 

Before we proceed farther^ let the Reader 
confider with himfelf, whether it can be thought^ 
that an Over-ruling Power aqd Providence had no 
fhare in this Matter^ when he fees hard Bones fo 
wonderfully adapted to many Ufes, arifing only 
from a Slimy Matter^ which owed it's beginning to 
nothing but Bread and Water ? 

For that the Bones^ be they never fo hard, do in 
a great manner arife out of a Fluids is abundantly 
proved by the Chymifts^ who, having diftilled the 
fame quite dry, and without the addition of any 
Liquid Matter, do produce from thence a great 
Quantity of Oyl, and yet more of Watry Parts (in 
which their Volatile Salt is melted, and which 
therefore is called their Spirit) as is well known to 
fuch as have made the Experiment. 

P 4 S I c T. - 
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Sect. XII. Ffalm CIX. wr. 1 8. 

No vr with hpw precife a Knowleds;e the Holy 
Ghoft has fpokcn in other Places of Scripture_, even 
of this internalStrucaure of the Bones, will appear 
as plain as the Sun at Noon^ to fuch as from Chi- 
rurgical Experiments have learnt, that there is^no- 
thing more pernicious to a nak^d Bone, than to 
put Oyl or ^ny other Moifture upon it, which will 
caufe a ipiferable Corruption therein : On which 
account ic is, that the moll, skilful Surgeons, in 
treating about the Difeafes of the Bones, do moA 
carefully warn their Readers againft the fame. 

For an Inftance hereof, one need only read the 

Words of Hildanus ; Ah omnibus autem humtdis (^ ok-- 
aginofts in denudatis offibus in cjuacuncjue corporis parte^ 
flane ut ahftineat Cbirurgus necejje efi. P. 8i6. That is to 
Jay^ a Surgeon mujt carefully abpain from the ufe of all 
Moijt and Oyly Matters in the managing of naked BoneSy 
in whatever fart of the Body they lie. As alfo Mr. VHrc 
fays, upon the fame occafion, p. 5*60. Morecuer the 
Bones may be likemfe Corrupted by the improper Applica- 
tion of any Oylsj or other Liquid Medicines. 

I have only produced the Evidence of thefe two . 
Gentlemen here, becaufe they may be juftly ranked 
among the moft Famous and Skilful Men in this 
Art. 

For to return to the Matter again ; Can any one 
thafc reads that Text^ in Pf. cix. ver. 1 8. As he cloath- 
ed hlmfelf with Curpng, like as with his Garment : fo 
let it come info bis Bowels as Water ^ and like 0)1 into bis 
Bones J and who has ever feen this Caries Ojjium^ or 
Corruption of the Bones, in any other confiderable 
degree in a living Perfon, and has been informed 
that the fame may be produced, or at leaft aug- 
mented, by any Liquid or Oleaginous Matters, 
niuft needs confcfs, tha^ the Wrach .and Curfe of 

G op 
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God, cannot be defcribed by more lively Compa- 
rifons, fince Water and Oyl^ that are mentioned ia; 
this Textj are bot4i of \m the moft pernicious 
Things imaginable to the Bones. 

Sect. XIII. Bones without Nerves. 

According to the very Learned Anatomift, Mr.* 
Verbejen^ the Bones having no Feelings are confe- 
quenciy without Nerves, which are accounted by 
all as ^he Inftruments of Senfacion; but' whether 
that be produced by their Marrow^ j^«^^^, or Mem-* 
branesy we fliall not here contend : The fame is not 
obfcurely maintained by a famous Englifh Anato- 
mift, Dr. Clopton Havers, who, tho' he differs a lit- 
tle from the former, touching the feeling of the 
Bones ; yet, in his Ofieologia Nova, or New Defcrip-- 
tion of Bonesy p. 29. he affirms, that having en- 
quired as nicely as potfible into this Matter, he 
could difcover no Nerves in the Bones, but end'ea- 
vours to fhew how this want of the Nerves may be 
fupplied ; fo again, fpeaking of the Nerves of the 
Teeth, />. 102. he fays, that there be other Boners to 
which it Jhould feem that no Nerves do belong. 

Sect. XIV. Marrow. / 

Before we conclude thefe Remarks concern- 
ing the Bones, we muft fay a word or two abouc 
the Marrow : Now can any one fuppofe that the 
Bones were made hollow without Defign, fince 
they ferve for the Receptacles of a Fat or Oleagi- 
nous Matter, which tenders the Limbs fmooth, and 
fupple in their Motions, and prevents the Carti- 
lages in the Joints, when Aiding upon each others 
from being worn out or burnt by a continual 
Attrition, which wouM happen if they (hou'd re- 
main dry, as appears by the Axel trets. of Wag- 
gons 
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gons and Mills^ which are greafed for that very 
purpofe ? 

Not to mention here^ that by the faid Marrow, 
the Bones themfelvefr (which being otherwife too 
dry^ would become brittle) and the Ligarxieitits or 
little Bands thereof are kept in their proper Coa- 
dition by fuch a Moifture ; as we fee the MuHcians^ 
oyl the Strings of their Inftruments^ to the end 
that they may not break by too much Drynefs. . 

How plainly then does the Wi((Iom of the Great 
Creator (hine forth in this very Matter^ by contri^ 
ving^ in fo hard a Subftance as Bones are^ Duds 
and Paffages thro' which the Marrow may ooze 
out or fiUrau from the little Tubes of the Bones 
into the Joints ? 

Sect. XV. Wetvt and Oyl togtther ferve to render fbi 

Parn fmootb. 

T H E T that deal with Air-Pumps (the Confiru? 
Aion of which^ to rendqr the matter more intelli* 
gible to unexperienced Perfons^ muft be fuppofed 
to be like a great Syringe) know,, that the Sucker 
thereof muft be firfi fieep'd in Water, to make it 
fwell out to the neceffary Thicknefs and Softnefs j 
after which it is oyled a little, that it may move 
backwards and forwards more fmoothly and readi- 
ly 9 from hence it is plain^ that when the Sucker^ 
tumified with Water, is thruft with fome Force in- 
to the Tube of the Air-Pump^ which is narrower 
than the extended Sucker, the Water is preifed out 
and mingles itfelf with the Oyl that was fmeared 
over the Sucker. 

Now could any Body, who has never made ^ 
trial thereof (to add fQmething here which is very 
remarkable) imagine, that Water and Oyl thus mlx^ 
ed together, are n^uch more proper than Oyl alone, 
to caufe two Bodies, rubbing againfl each other. 
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to move more (moothly and nimbly upon otie ano« 
ther ? And yec^ that this is true^ the aforefaid Expe* 
riment has taught us ^ wherefore^ it is likewife very 
ufeful, that the Sucker^ already fmeared with Oyl^ 
fiibuld be even once ^gain dipt in Water^ before it 
Jbe thruft into the Tube of the Air-Pump. 

The firft Obferver hereof, was the great Mr. 
Robert l^oyUy who, upon the account of his Enqui- 
ries into the Creatures, can never be fuflficiehtly 
praifed; that Gentleman, in the Introdudion to 
his Plyfico- Mechanical Exferiments^ p. 7. of the Cologn 
Edit, (peaks thus of this mixture of Water and Oyl, 
to render the Motion of his Air-Pump more eafie : 
XJfon which occafion we tnufi not here omit (Jncaufe it af^ 
fears fo wonderful) that neither Ojl nor Water ufed finglj^ 
€Ould bring to fafs that the Sucker fhould be moved eafily 
and readily ; but that a mixture of them both (federal 
times repeated to our great furfrife) did produce the dejired 
efeS. 

Thus we fee that a Gentleman, who, if he can't 
be called the greateft Philqfopher in the World, yet 
may juftly be placed in the firfl Clafs of Great Men^ 
acknowledges himfelf, that he could never have 
difcovered this by Argumentation, but learnt it (to 
his great furprife^ which ought to be well obferved 

here) by Experience only. 

Sect. XVL Oyl and Water thus mingled^ inJtnUatc 

themfelves into the Joints. ' 

Now let the Atheift, that ha$ never fo high an 
Opinion of his own Underftanding, or the ftrong- 
eft Mind (as they love to call themfelves) ferioufly 
confider by himfelf, laying afide all Obftinacy and 
Paffion^ whether he can afcribe all this, with the 
leaft appearance of Reafon, to meer Chance, or igno^ 
rant Ca^fes ; when he fees with his own Eyes, that, 

in order co render the Joints more fppple and move- 
- . ■ *^ able. 
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able, and to produce fuch a mixture of Oyl and 
Water as would be fit for that purpofe, there are 
found, in and near the faid Joints, per^petual Springs 
and Fountains •, out of fome of which there flows 
. a kind of Oyl of the Marrow, (of which mention 
has been ^nade above) and from others a tough 
flimy Humour (which Dr. Havers^ the Difcoverer 
thereof, calls the Mucilago) into the Joints, between 
the two Cartilages chat rub upon each other. And 
' the faid Author fliews by Experience, that it is not 
without juft Caufe that he names them Watry Hu- 
mours, becaufe he proves, that after the Evapora- 
tion of* the Water, there does hardly remain the 
thirtieth Part of that Matter. 

Once again, I fay, let fuch an unhappy Infidel 
betake himfelf to fome Retirement, where he need 
not be affecSted with the Shame of Recanting thofe 
Erroneous Opinions, which he has fo long and fo 
boldly maintained, and confider, whether he can be- 
lieve, fince this Mucilaginous and Watry Humour, 
is of fo great Service, that all this apparatus of fo 
many Glands as are found in the Joints, and which, 
being compreffed by the Motion of the Bones, do, 
like fqueezd Spunges, yield this Moifture; 1 fay, 
whether fuch a Difpoficion can be made without 
any determinate End. And, on the contrary, whe- 
ther he does not plainly difcover therein, the Wif- 
dom and Defigns of the Creator. 

As firfi, that thefe Glands (fome of which be- 
ing taken out of the Joint of the Elbow, are of 
the Form reprefented in Tak IX Fig. 6. and others 
lying by the Knee-pan C, taken out of the Knee 
at a a a, Fig.j. with the Membrane hbbh) placed 
in fuch a manner, as not to receive any Prejudice 
by the preffing of the Bones; for which purpofe, 
the Great Creator has prepared for them a Cavity, 
which encompafles and fccures them againft any 
rubbing or breaking in great Motions and other 

Cafc^t 
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Cafes. Secondly y However in fuch a manner^ that 
when there are great Inflexions and much Work 
to be done by the Joints^ they may be fofdy comr 
preffed to make them render their Liquor more 
freely^ of which a greater Quantity is then want- 
ed; and when the Joinis are at reft, thefe Glands 
may preferve more of ic in them^ and not fiivid it 
in vain. Thofe who defire'a more exad Account 
hereof^ founded upon feveral Experimental Difco- 
veries, may have recourfe to the above-mentionM 
Treatife, from fag. 227. to p. 2 j2. • 

Sect, XVII. ConviBlons from the foregpitjg Obfer^ 

nations. 

Now how many Convi(5tions of the Wifdom 
and Goodnefs of jGod^ may be deduced fronj-this 
Defcription of the Marrow, and Strudure of the 
Glands, may be learned from the aforefaid Author, 
Jag. 258. whofe Words are as follows \ And here we 
cannot forbear to obftr'ue the *vt(ible and falfahle Tokens 
and Footfieps of an Infinite Reafon^ wbich^ as they are 
deeply engraven upcn the Univerje in general^ are yet 
fo in a much more particular manner in this wife DiffO" 
(itlon of Alotion in Animals, Nor can we ever fuf^ci* 
ently admire the Wifdom and Providence of cur Great 
Creator y who has communicated to all the Parts 4if theft 
BeingSy not only fuch a Compofitiony by which all the ne^ 
ceffary Motions and Operations^ re^uipte in thf^y are con^ 
veniently produced • but has moreover endowed them with 
fuch Advantages and Privileges , whereby they can both 
maintain tbemfelvesy and difcharge their proper FunUions 
in the moft eajie manner* 
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CONTEMPLATION XII. 

Of the Sight. 



S E c T. I. Tranfitim to the Sight. 

\ TIT E proceed now to the External Senfes, and 
VY among xhem to obferve in the firft PlaSe 
the Inftrumencs of Sight ; where it mud needs ap- 
pear incredible to every one^ that fuch a Number 
of Particulars and Cir cum fiances^ as are requiiite in 
fo great a Matter as that of the Sights fliould have 
concurred and met each other in To fmall a Com- 
"pafs as the Space that contains the Eye, by mere 
Chance^ or neceitary Caufes^ without the leaft 
View or Intention of the Creator* 

To give therefore a Brief Account of the Exter- 
' ual Difpofition of the Eye : Can it be thought ca 
tiappen without Defign ? 

Sect. II. The External StruSiure of the Eje^ 

I. That becaufe the Eye is fo tender as to be 
hurt by the leaft Accident whatever^ the Eye-lid 
may^ like a Curtain, be drawn over it with uncon- 
ceivable Swiftnefs upon the approach of any Dan-^ 
ger^ for the Security thereof; and at the time of 
Sleep^ to hinder the Ac5t:ion of Light upon ic 
to the breaking of that Reft which is fo neceiTary 
to it. And again^ that with the fame Swiftnefs for 
the Admiflion of Ught^ the Eye lid can be lifted 
up and folded together, for which End ic is pro« 
vided with particular Mufcles. a. To 



The Religious Fbitofapher. 95^5 

a. To the end, that the Eye- lids may not hang 
loofe and flabby upon the Eyes, and that their Mo- 
tion may be the fwifter, they are provided with a 
Cartilaginous Bow, which is accurately and nicely 
adapted to the Convexity of the Eye. 

5. That the Eye is encompaffed on all fides by 
Bones, to defend it from all outward Harms: For- 
afmuch as by the lead preffure the Figure of it 
would be changed, and (not to mention the Pain 
or Smart) the Sight would be greatly diforder^d. 
If any body doubts of this, let a Man (hut ohe 
of his Eyes, and prefs the other gently, with his 
Finger, and he will prefently be convinced of this 

. Truth by the different Appearance of vifible 0!>- 
jeAs. 

4. The Strufture of the Eye- brows, which are 
provided with Hair, to prevent the defcending 
Sweat of the Forehead from running into the Eyes. 
^ S\ Tq the end that the external Membrane of 
the Eyes may not be dryed up, and wrinkled by 
the Air, and fo not only the Motions of the Eye- 
lids, but likewife the Sight itfelf obflruded, that 
there are Glands placed in one Corner of the 
Eye, and over it, which by feveral little Tubes, 
flied a continual Moifture upon- the Eye, to make 
it fmooth, and to fecure the Membranes from too 
great a Drynefs. 

6. And to the end that the Countenance ihould 
not always appear Weeping and cover'd with 
Tears, that there are Paffages contrived, by which 
this Humour at the ufual Times can be difcharged 
into the Noftrils. And the fame Humour in extra- 
ordinary Occafions, being changed into a flood 
of Tears, we are then much more fenfible of the 
Courfe of them into the Noftrils. 

7. To the end that we may not be obliged con- 
tinually to turn the Head to different Objefts, there 
are di^erent Mufcles faften'd to the Eye, that in 

an 
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an inftant of Time do fuffice to turn it on all 
Sides< 

8. That no part of this Mufcular Strudlure (hould 
be in vain^ the Eye is made in a manner Globu- 
lar, to turn indifferently in a Cavity adapted to 
it; the back Part of which is lined with Fat, to 
render the Motion fmoother and quicker. 

Sect* III. ConvlSions from what has been [aid. 

How fmall foever thefe little Circumftances 
-inay appear to fomc People, and as licile beholden 
^ as an unhappy Philofopher may chink himfelf to 
his Mafier, while he afcribes all to meer Chance, 
or Ignorant Caufes ; yet if he (hould happen to be 
depriv'd of the ufe of any one of them, he would 
foon be fenfible of the Inconveniences thereof: 
And tho' perhaps he might Hill continue fo obdu- 
rate, as not to own the Goodnefs of God in beftow- 
ing them ; yet if he were not quite divefted of 
-Reafon, he would be convinced, that he (hould 
owe a great many Thanks to any Body that reftc- 
red it to him, as foon as he felt the want thereof. 
With much Compaffion as well as Aftonifhment 
at the Goodnefs of our Loving Creator, have I 
confider'd the fad State of a certain Gentleman, 
who, as. to the reft, was in pretty good Health, 
but only wanted the ufe of thofe two little Mufcles 
that ferve to lift up the Eye-iid, and fo had almoil 
loft the ufe of his Sight, b.;ing forced, as long as 
this Defeft laftcd, to (hove up his Eye4ids, every 
moment, with his own Hands. 

If it be owing to Chance that fuch fmall Mu- 
fcles as thefe are fixed in thofe Parts : How comes 
it, fince fo many Things muft concur to their Mb- « 
tio^i, that we don't meet with fuch Defe<a&. tft-'Mil- 
lions of other Men ? Since Chance doei' as cafily 
produce the one effect as the other x and fince there 

be 
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be Millions of Ways in which the Particles that 
compofe the texture of fuch Mufcles might con- 
cur J among which however^ there would not be 
one that could difpofe and adapt them to fuch 
ufes. 

Would an \theift venture to affirm that the fim- 
ple Pullies made ufe of td raife Safti-windows, had 
acquired' their Aptitude for that purpofe by meer 
Chance ? 

S E c t. IV. the Troferties of Light. 

■ -T 

I F all this be not fufficient to convince the mofl 
obdurate Atheift, let him go on to contemplate 
with us that which follows^ and we do not quefti- 
on, but he will be forced to own, that the moft fe- 
cret Laws of Opticks and Mathematicks mu(t have 
been known to him that formed the Eye, before He ^ 
could have produced fuch a wonderful Machine. 

Now it will be neceflary to Ihew fome of the 
Properties of Light, to fuch as are unexperienced 
in the aforefaid Sciences; to the End^ that they 
may have a tolerably clear Conception thereof : It 
is therefore well known : 

I. That the Light, either of the Sun or of a Can- 
dle Ky (Tak X. Fig. I.) to give an Example there- 
of) fdUing upon the cxtream Part or Point of a 
Needle, r;;.nders the fame vifible to an Eye at CCC, 
&c. and R, wherever ii be. So that ic appears^froni 
thence, chat die Light diffufes its Beams, PC^ PC^ 
&c. Spherically^ or like a round Ball towards all 
fides J and therefore, that in the whole upper Su- 
. perficies of the faid Call, as Q C, C, R, &c. no 
Point can be taken, to which fome Ray, as P C, is 
not extended, fuppofing the Eye at any of the 
Points, C, Cy C, &c. or where-ever elfe it is placed 
in that Sphere^ 

Vol, L Q And 
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And chat this is each time [Performed in a (trait 
Line^ may be obferved from hence^ that a dark 
Body S, placed between the Eye at it, and the 
Point P3 in the Right Line P Ry hinders the Eye 
from feeing the faid Point P. 

2. This continual Scattering or Separation of the 
Rays, FC^ PCy &c. from each other, is called Di- 
wrging : And thus we fee, that all the Rays of Light 
TCy PCy&c. with refpedlt to one another, when 
they proceed from the faid Point P, are what the 
Learned call Divergent j as on the contrary, thofe 
Rays, for inftance^ that flow from feveral Points, 
CCy&c. and by the help of Burning- Glaffes, or 
other Optical Methods, are compelled to run into 
a Point P, ar^e called Convergent. 

;• It follows from this Divergency {Tab. X. 
tig. 3.) that if from all the Points, as Ay N, £, M, 
By of the Line A B, (or rather trom fo many as 
there may be in the whole Line A B) the Rays fall 
upon another Line STi the Rays flowing from 
all the Points of A By to each and Angular Point of 
the Line 5 T, cannot be extended without an ap- 
parently great Confufion. 

4. Wherefore, in cafe the Rays Diverging after 
this manner, fliould fall diredly upon that Part of 
the Eye where the Sight is to be formed, the Rays 
proceeding from each Point of the vifible Objed: 
A iB, would fufiiciently fill the whole Superficies of 
the Place, and fall into great Confufion among one 
another, as may be feen at 5, Ty O. 

^. Now 'tis a known Law of Opticks, that in 
order to fee an ObjeA diftindly, all the Rays 
coming from a Point thereof (as from B for in- 
ftance) muft be colledied at the Bottom of the Eye 
in a Point b (and fo fuch as come from Ay and 
other Points of the faid Objed, in fo many other 
Points again, as a, &c,) thus forming upon the 
Bottom of the Eye at a by the Picture or Image 

of 
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of the Objeft A B ; but inverted^ or upfide dowo^ 
6. Now (ince this cannot happen unlefs tha 
R^ys^ which^ according to the Natural Courfe of 
Light, proceed from the Point B divergently, or 
wider from each other^ are again made Convergent 
at the Point by it has pleafed the Grekt Creator to 
determine the Motion of Light, with refpeA td 
the Medium, or Matter thro' which it paffes, by^ 
other Laws, by which He brings this great End to 

S E c T# V. Concerning RefralHon or Breaking of 

the Rap. i 

These Laws are thofe which in Opticks are 
known by the Name of Refraiiien (that is the breaks 
ingy or rather the bending of the Rays of Light) 
and the Appearances thereof are as follows ; 

1. When Rays pafs from one Medium or Tran- 
fparent Matter, fuch as the Air, for inftance, into 
another, as Water, Glafs, Chryftal and the likej 
whether it be denfer or rarer. 

2. When they fall upon the latter with any Obli- 
quity J for if they fall at Right Angles, or Perpen- 
dicularly, We find they pafs direftly through, and 
are not broken, or bent at all. 

Sect. VL An Experiment of Rajs fajjing from Ait 

into Water. 

I F you defire to fee this experimentally, fet a> 
Candle in a dark Room (J'ah. X. Fig. 2,) upon a 
Tabkj and an empty white Bafon jP/JC L M, at a 
little Diltance from it, in fuch a manner that the 
Shadow of the Brim M L, of this Bafon, may 
extend itfelf from Af to D j when it will appearj 
that the Ray A M D, which feparates the Sha- 
dow at D from the Light, is the laft Ray thac 

Qa fall! 
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falls on the enlighten'd inward Pare of cbe BafocK 
place N BD. 

Then lay a fliining piece of Money K (for in- 
fiance a Shilling) juft within the Shade, fo chat the 
Edge of it may approach very near to D j you 
muft take care next to fix that piece of Money in 
fuch a manner^ that it may not remove from its 
Place ; and laftly^ fill the Bafon up to B C wirb 
Water; then you will find that the Shadow will 
not extend itlelf farther than to F, and the Shil- 
ling £ will lye out of it in a perfeft Light : So 
that now HF is the laft Ray that fcparates the 
Light from the Shadow. 

Now it is plain, that from A to F there can 
come no dired Ray A F, becaufe it is ftopc by the 
Bafon at P. 

And yet you fee the Light proceeding from 
^A to F. 

From whence it follows, that as the Ray moved 
direiftly in the Air from A to H, inftead of pro-, 
ceeding ftrait forwards to D, it is broken and bent, 
and makes an Angle AH F, at the Superficies of 
the Water H, and fo runs from H to F. 

Ant^ :hus you have an Example, how a Ray AH^ 
pafling chro' a thinner Medium, fuch as Air, into 
a thicker, as Water, is Refrathd or Broken ; and in 
fuch a manner as to bend towards the Perpendicu- 
lar Line G H ^^ which makes a Right Angle up- 
on the Superficies B C, where the different Me- 
diums of Air and Water are feparated from each 
other. 

Sect. VIL An Exftriment of the RefraShn of Rajs 

fajjing from Water into Air. 

Now to flicw the Appearances of a Ray paffing 
from a denfer or thicker MediuiTij to a rarer or 
thinner, as from Water to Air ; 

Lay 
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Xay the faid Shilling E, in an empty Veflel tfK 
ts My(Tak. X. JRf. 4,) fo that one who ftands at A S, 
may be juft hinderM by the mim of the Veffel TM, 
from feeing the Money at E : Forafmuch as from 
£ to the Eye A^ no dired Ray A E can proceed, 
by reafon of the InterpofiHon of the faid Brim 
ML. 

Then fixing the piece of Money E, to the Bot- 
tom of the Veflel in fucH a manner, that it may 
not be removed by pouring in the Water, let there 
be Water poured into the Veflel as high as BC: 
Whereupon he that flood at A 5, and could not 
fee the Shilling before, will perceive it very clear- 
ly, as if it was at F. 

Now it is plain from all this, that the Money 
really lay at £, and that it could not be feen by 
any dired Ray £ A. 

And yet it was clearly feen at F. 

From whence it follows, that it muft have been 
feen by the Refradion, or bending of the Ray 
EH, which, inftead of running diredly to /, 
makes the Angle EHA^ and fo reaches the Eye A. 

Which (becaufe we are wont to imagine that we 
fee nothing but what lies in a right Line, extended 
from our Eye to the Objedj fees this piece of Mo- 
ney as if it lay at F. 

And to prove that it only happens thus by tlie 
aforefaid Refradion, let another Perfon be placed 
at / O, whofe Eye /, is not able to fee the Money 
E, while it lies in the empty Veflel, the Rim of 
which,. JVjST, intercepts the dired Ray J£i and 
y«t when the Water is poured into it, he will fee 
the fame lying at P, by the help of the Ray £ U/, 
refraded ac R : So that the faid Money will appear 
to the Eye A^ removed from £ to F, but to the Eye 
7, removed from E to P ^ and thus two Contradi- 
dory Motions will be produced : And in like man«- 
ner, if there were a whole ring of Spedators a- 

Q J bout 
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bout the Veffel^ each one would fee the Objeft in 
a different Place. 

From hence it appears^ that a Ray, E //, is re- 
fraAcd in paffing from a denfer Body, as from Wa- 
ter, into a rarer, as Air ; and that it does not run 
diredly from H to T, but to Ay and fo is fomewhat 
inflected from the Perpendicular Line G H^ 

Sect. VIII. An Experiment {hewing that Rays falling 
at Right Angles are not RefraiieJ. 

• 
I T is likewife plain, that a Ray falling perpen- 
dicularly from one Tranfparent Medium to ano- 
ther, fuffers no Refra<aion, (as the afore-mention'd 
Ray did, which came upon it obliquely) if you 
look upon the aforefaid piece of Money £, lying 
in an empty Veffel, thro' a Narrow and Perpendi- 
cular Tube D V^ whilft it lies diredly under it ; 
after which^ fill the faid Veffel, with Water up tp 
B C, taking care that the Money remain in the 
fame Place, and the Tube in the faid Pofition^ 
thro' which the Money will be feen juft as it was 
before* Whereas, if you look at it thro' the Tube 
lying obliquely in the Pofition H T, the Money 
will not be feen at E, as in the empty Veffel j for- 
much as, in order to fee it again after the Water i^ 
poured into the Veffel, the Tube muft be brought 
down from HT to HAy by reafon of the Refra- 
ftion of the Rays ; This is what every one may 
try^ as well as we. 

S p c T. iX. Divergent Rays tnade Convergent ^ and 

form an inverted Image. 

From thefe two Laws there does now follow 9 
Qen^ral Rule, which, as appears by innumerable 
Experiments, is always obfervable in the Motion 
P,f the jLight^ viz.. that <7i^. XL Fig. i.) the Rays 
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B H, BHy Diverging from a Point B^ may, by Re- 
fradion, be infleded towards each other, and be- 
come again Convergent in a Point h. 

li When they pafs from a racer Body into a den- 
fer, which is Convex and Spherical; and, 2. When 
they fall upon an Obje<a pf the like Figure, from 
a thicker to a thinner Medium. 

For inftance, let K F be a Glafs poIi(h'd on both 
fides^ and each fide of X MF and KNF be Con- 
vex and Spherical : Now when the Ray B H comes 
upon it from the Air, it will not proceed to R, but 
be infleded towards the Perpendicular G H, and 
take its way according to HP; but in paffing from 
thefaid Glafs P^ into the Air, it will not proceed 
to S, according to H P, but receding from the Per- 
pendicular Line P <^, purfue its way to b. 

And this happening to all the Rays, which fall 
from B upon the Glals between HH, they will all 
be united again about the fame place at ^, only the 
middle Ray, B MN by becaufc it falls every time 
perpendicularly upon the Glafs, runs diredly for- 
ward, and without being refracted. 

So that in cafe we fuppofe (Tab. X. Fig. 5.) that 
at 5 r, a Glafs is fo placed, as that the Rays paffing' 
from J to a, from B to ^, and from the other Points 
JN, L, A/, to », /, w, be united together, they will 
make at b a an inverted Image A B. 

S E c T, X. An Experiment Jhewing the Jame. 

Let thofe who have a mind to fee a very eafie 
Experiment hereof, place one (ingle Candle in a 
Chamber at Night, and retiring fome Diftance 
from it, let them caufe its Light to pafs thro' a 
Spectacle Glafs upon a* white Paper : Whereupon, 
having likewife adjufted the Diftance between the 
Glafs and the Paper, they will fee the exaft Pi- 
iSture of a Candle inverted upon the faid Paper. 

Q 4 That 
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That 1S5 at the place b a^ where all the Ray? 
coming from each of the Points of the Candle, at 
A B, are coUeded in fo many other'Points by the 
two Refradions, which (as in Tab. XL Fig. i.) they 
fufFer thro' the SpcAacle or Burning- Glafs, convex 
on both fides, and fo form the above-mention'd 
Image. 

Sect. XI. A Second Exptriment in a dark Chamber. 

There is another way of proving the fame by 
the famoiif Experiment of a dark Chamber, which i$ 
made thus ; You mull ma|ce the Chamber as dark 
as you can, leaving a round Hole in a Window, 
fomething fmaller than the Circumference of a 
Spedacle Glafs ,*^ then place fuch a Glafs cxadly 
before the Hole, taking care that the Light has no 
other Paflage into jthe Room. 

Now if you hang a white Cloth or Paper at s^ 
proper diftance before the faid Glafs, fo that the 
Rays that proceed from every Point of the Objed? 
may each of them be colleAcd in its correfpondenc 
Point, you will perceive that the Images of every 
Thing that is without the Chamber will be painted 
in the mod perfed manner, upon the faid Cloth 01: 
Paper, according to all its Lineaments and Co- 
lours^ efpecially if the Sun happen to fliine upon 
the External Objetfts, and the Glafs be in the 
Shade; as it may when, for inftance, the Sun is 
in the South, and the Window, in which the Glafs 
is, ftands towards the North, fo that none of the 
Sun's Rays come diiedly upon it. 

Sect. XII. ConvlBions from the foregoing Obfer^ 

nations. 

Now fince it is the Property of Rays that pro- 
ceed from a Point, to be diverged and fcatrered 

from 
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from each ociier, and that they mtift be made to 
converge or be united in a Point again, in order 
to form the Pi dure of an Objeft, and thereby to 
make us fee it diftin<9:ly : Can it be conceived that 
all thefe Laws concerning Light, all this Difpo- 
fition made in the Eye (how fmall foever it may 
appear to an Ignorant Perfon) and all the other 
neceffary Circumftances obferved therein; I fay, 
can it be thought that all thefe Things have con- 
curred in fo little a fpace, as that wherein the Eye 
is placed^ without any Defign or Wifdom of the 
Creator ? 

Sect. XIIL Tie Eye is a I)arh Cbamher. 

N o w to reprefent this Matter to every one's en- 
tire Satisfadion^ and to convince him^ that the 
Images of vifible Objeds are really painted upon 
the Bottom of the Eye by the Light, after the fame 
manner as in the above-mention'd dark Chamber 
by a Convex Glafs; He need only take (thus I 
find the Experiment to have been made in the 
Year 1696,) the Eye of a newly killed Ox, while it 
is warm, (fee Tat. XL Fig. 2. CGEH) after having 
divefted it of its Flefli and Fat, and left nothing 
remaining but the Membranes and Optick Nerve ; 
then about h or a, behind in the Eye, let there be 
a fmall hole made with the point of a (harp Knife, 
in the Membrane in which it is involved ; and 
moreover a little round piece^ of about a Finger's 
breadth, cut out with fine- pointed ScilTors, leaving 
ic faften'd only at jST, fo that the Eye may be held 
by the Part here reprefented at X r, and fo the Ori- 
fice CCN direded which way one pleafes. 

Then placing the Flame of one Candle only, 
lighted for that purpofe in a dark Room, before 
the Eye at AB, you (hall fee the exad Pidure of 
the fame, inverted very plainly at a b, anc| repre-r 
fehted burning upfide do^q. But 
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But that this Experiment may be made as it 
ought to be, care (hould be taken not to hurt a 
very fine and tender Membrane^ including the Vi- 
treous Humour behind zt ab : For^ whereas you 
otherwife fee the faid Humour itfelf tranfparent 
and naked, fome Light may perhaps appear^ but 
the Image will not be fo well reprelented. 

However, upon fuch an Occafion, which eafily 
happens, one may cover the naked Vicrpous Hu^ 
mour behind at a by with a very fine white Paper; 
by which means you will fee the exaft Form and 
Motion of the Flame, and alfo the Top of the 
Candle itfelf, accurately drawn upon it. 

It is more convenient to try the Experiment af- 
ter this manner, than to place the Eye before the 
Hole of a dark Chamber, in order to admit there- 
by the Images of the External Objects : It i$ like- 
wife performed this way with much lefs trouble. 

For one may eafily fee this way, i. That the 
]Eye being brought nearer to the Candle, the Pi- 
(fture is drawn fenfibly larger ; and if removed far- 
ther from it, it becomes fmallcr again. 2. That 
upon moving the Candle towards the Right, or 
Left Hand, the Pidure goes in a direct contrary 
Motion. 

From whence it feems probable, that our great 
Creator makes ufe of thefe Means, to the end, that 
by increafing, or leffening the Images formed in 
the Eye, we may judge of the Diftance of Objeds 
by their apparent Greatnefs, or of their Greatnefs 
by their apparent Diftance ; as He likewife makes 
known to us the Motion of Things that are re- 
mote from us, by the Motion of their Images. 

For that thefe Images are not formed in the Eye, 
without making fome Impreffion upon the Mem*- 
branes thereof, feems deducible from what a! Man 
feels, who has been any time in the Dark, when 
he fuddenly returns into a great Light, and opens 
his Eyes to look about himp S p c T* 
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Sect. XIV. No Images hj Divergent Rays. 

Having thus far fliewn that our Eye is a real 
4ark Chamber, this Truth does likewife occur to 
us, namely, that fuch Images of an ObjecS: A B, 
cannot be formed upon the Bottom of the Eye at 
b^ by Rays, which, for inftance, flow from the 
Point B, fo long as they are Divergent ^ as at B C, 
BC; but that it is abfolutely neceffary for that purr 
pofe^ that they fliould be bent again towards each 
other by Refra<ftion, in order to be collefted into a 
Point b^ and there to form the Image. 

Sect. XV. The Tranffarency of the Tunica CorneaJ 

N o w to reprefent only fome few of thofe Cirr 
cumftances, which may lerve for Convidion, with- 
out embarraffing a Reader not well skilled in Ana- 
tomy with a Number of differing Names given by 
the Learned to the Membranes of the Eye, of which 
fome Anatomifts reckon only three^ others 4, 5, 6, 
7, yea, 8 and 9, as you may fee in Verheyeti ; Let us 
fuppofe the little Globular Body, GCHE {Tab. XL 
Fig. 2.) to be the Eye. 

Now no Body will cooteft with us, 

Firfiy That in cafe all the Membranes which en- 
compafs the Eye were opaque, as well as thofe that 
are in the other Parts of the Body, by reafon of 
their want of Tranfparency ^ the Light would be 
able to get little or no accjefs to the Eye. 

Can it be then fuppofed to be without Defigo^' 
that notwithftanding that the whole Eye is encom- 
paflTed round about with an untranfparent Mem- 
brane G EH (which (hews itfelf likewife external- 
ly, as the White of the Eye) yet, at that place 
where the Light falls upon ir, at N C C, there fhoulcl 
be foun4 a fpherical, thin, bright, and very tranfpa- 

.' '' " ' ' ' ' ' ' f ent 
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rent Membrane^ fuch as the cleareil Horn or Glafs 
iSj in order to afford a Paifage to the Light j and 
which is therefore called the Tunica Cornea^ or Hor- 
oy Membrane i 

Sect. XVI. The Aqueom Humour. 

Secondly y Now in cafe the Rays of Lights B C, 
B C, coming out of the Air^ and from the Point B 
(for example^ and having paiTed thro' this Mem-* 
brane GNCH^ fliould again meet with the fame 
Air placed in the Cavity of the Eye^ G S DT H 
CGi as it happens in the. Cavities of the Ear, 
where fuch Air is neceffary, they would proceed 
to diverge or feparate themfelves from each other, 
and fo be unable to form an Image at hj which is 
requifite in order to fee the Point B diftindly ; 
Will any one again pretend, that it is without Wif- 
dom and Dcfign^ that this fpace GS DTHCG is 
filled with a Liquor that has all the neceffary Qua- 
lifications in it, viz,, that it is, Pirfi^ entirely Clear 
and Tranfparent for the Reception of Vifion j Se-r 
€0ndly^ that it is thicker than Air, and about the 
Subftance of Water, for which reafon 'cis called 
the Aqueous or Watry Humour; Thirdly ^ that it is 
convexly round, as appears by the external Fi- 
gure of the Eye ; from whence it is plain, that 
both the Rays, 5 C, B C, divergent from B, can- 
not proceed forwards to gg j but by the Laws of 
Refraction, muft be infleded towards each other, 
and purfue their way to D Z>, according to the 
Lines C P, C D ? 

Sect. XVII. Cbry/talline Humour. 

Thirdly^ Now if we fhould fuppofe that thefe 
Rays, according to C 1>, C i), (hould again pro- 
ceed directly %o dd^ we fhould ait the fame time 

find. 
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find^ that they would either not at all rnti into a 
Pointy or at lead into fuch a one as lies very far be- 
hind the Eye. 

From whence it follows^ that there mud be a 
new Refradion to infleA them again towards each 
other^ in order to make them meet at hy or in a 
much nearer Point. 

Now, in order to make this happen very ex^ftly,^ 
another Body^, STD ES^ muft come after j wliich 
is, firfiy Tranfparent, feconJly, Thicker than the 
Aqueous Humour, and, thirdly^ in fome meafure 
Convex. 

And here again, we find all thefe required Gir- 
cumftances to happen in fuch a manner ; for the 
very opening of an Eye, may convince every 
Body, that the following Humour 5 TD E 5, is 
not only clear, but likewife of a thicker Subftance 
than the Aqueous^ for which reafon 'tis called the 
Cbrjfialline, and reprefents rather a folid Body than 
a fluid, and, which is yet more, it is Convex ac 
SDDT. 

Thefe are therefore the Means that hinder the 
Rays proceeding, as CD, CD, from paffing on 
diredly to dJ, and force them, according to the, 
Laws of Refradion, to infled themfelves a fecond 
time towards each ocher, and to take their way to 
DE, DE. 

Sect. XVIIL The Vitreom Humour. 

* 
Fourthly ^^ Kg MVii if thefe Rays had purfued their 
Courfe ftrait forwards to ee, they would indeed 
have met again at the Point ky but that would have 
been too far behind the Eye ,• and they falling lipon 
the Bottom of the Eye, would have taken up too 
much room at »w » j and the fmgle Point of the Ob- 
jed By would have been here reprefented with a 
great Superficies, m n, which happening thus thro' 

all 
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all the Points of the Objed A By the Rays of fe-- 
veral different Points lying near each other^ wodd 
have ftruck the Bottom of the Eye in the fame 
place^ and fo have produced a coofufed jLmage^ and 
therefore confufed Vifion. 

He that does not conceive this eafily^ may repre- 
fent to himfelf, firft, with a proper Exadinefs by 
the help of a Convex Glafs^ placed at 5 7^ in a 
dark Chamber, {Tab. X. Fig. ;•) the Pidure a b^ of 
an Objed A B upon a white Paper r s ; and then 
removing the Paper from r j to ^ ^^ or nearer to 
the Glafs S T, he will perceive the Confufion of 
the Pidurej, for the Reafons that have been juft al- 
ledged. 

Therefore to prevent this in the Eye (Tab. XL 
Fig. 2.) it was neceffary, that a fecond RefracSiion 
ftould be made, whereby the Rays might be col- 
le<aed at the Point b, inftead of the Point k. 

That this may happen after the bed and mofi 
tifeful Manner, thtXhryfialline Humour S Ty muft be 
again Convex at SET, and that which follows ac 
SGRHTESy thinner of Matter, and iikewife 
tranfparent. 

Now all thefe Particulars do occur here again | 
fince the CbryjlalUne Humour (as you may obferve, if 
you take ic out of the Eye) is not only Convex be- 
hind at S EETy but much more fo than in the fore-* 
part of ic S D IXT; the whole Cavicy alfo of the 
Eye SGRHTIRS, behind thQ Chrj/talline Humour 
S r, is quite full of a very clear and bright Hu- 
mour, about the Confidence of melted Glafs, or, 
according to others, of the White of an Egg j at 
leaft, ic is of a thinner Subftance (which is necef' 
fary here) than the Cbryftallint Humour ^ and therefore 
'tis called the Vitreous Humour : This being fo, they 
that underftand the foregoing, muft Iikewife know 
that the Rays coming from D E, can't pafs dired- 
ly thro' e to ky but being again broken at E^ muft 

bf 
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be bent towards each other^ and purfuing their way 
according to Eh^ E by mult be united ac b. 

Sect. XIX. How the Imag^e is formed in the Eye^ and 

Convi9:ions from the foregoing Obfervations. 

Fifthly y Having thus ftiewn, how the Rays, di- 
verging from the Point B of the Objed A B, muft 
meet at the Bottom of the Eye in a Point b j if you 
fuppofe that thofe Rays which come from every 
other Point of A B^ are likewife after the fame 
manner collected in a vifible Point of a by you will 
alfo fee after what manner the above-mentioned 
Images are formed by the Light, upon the fiottom 
of the Eye, ^s it were in a dark Chamber. 

Now can any Thing more be required by thofe 
who fincerely fearch after Truth, towards a Proof 
of the Wifdom of the Creator, than this wonder- 
ful Strudure of the Eye, and thefe Infleiftions of 
the Rays repeated three times after one another ; 
which, if they had been otherw'ife fcatter'd or fe- 
parated, would not only have been unfit in theic 
own Nature, by reafon of fuch Divergency, to 
have formed an exad Image; but even produced a 
Motion which would have been dire6^1y oppoflte 
to what the Sight required ? 

Sect. ^K. Several Remarks -^ ^^^l^y ^bat the Eye i$ 

Black within* 

W E might make innumerable Obfervations up- 
on the wonderful Things that are to be found in 
the Eye ; as, i. That the Eye muft be dark with- 
in, in order to reprefent the Images as ftrongly as is 
done in a dark Chamber,, and is it not fo ? Even fo 
far, that its Membranes or Tunicks, are in a great 
meafure, and for this very purpofe, of a Blackifli 
Colour : Can fo neceifary a Quality as this refulc 
from Chance ? Sect. 
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Sect. XXI. The Second Remark j That the Cbry/falUni 
Humour is a Microfcope : And ConviSions from thence. 

2. T o the end, that the Images fhould be nice 
and accurate, ought there not to be in the Eye a 
tranfparent Body, Convex on both fides, and tbef 
moft Convex-part undermoft ? And do not both 
thefe Qualities occur in the CbryfialUneHumour yWhich 
has the form of a polifhed fpherical Glafs before 
and behind, as like wife all its Properties ? 

For, if you take this Humour out of the Eye of 
a newly killed Beaft, and hold it before a burning 
Candle, and a piece of white Paper behind it, you 
v^ill fee upon the Paper as exad an Image of the 
Flame inverted, as if the fame were projefted or 
made by a Glafs : Or place the fame before your 
Eye, and the Head of a Pin, or any other little 
Thing, clofe behind it, and if you look thro' it, 
you will fee the very fame Appearances as thro* a 
real Niicrofcope, which is likewife made Convex 
on both fides for the fame purpofe. 

Did ever any one pretend to fay, that a good 
Microfcope had acquired its Figure, its Tran- 
fparency out of a dark Matter, and its Difpofi- 
tion of being fo ufeful, without any Defign of the 
Perfon that made it? How therefore can it be 
affcrtcd of this Humour, where all thofe Qualities 
are found in a more eminent manner ? Or could the 
beft Artificer in the World produce fuch a Thing 
from Bread, FleftfTifti, and other Food? Can 
then an unhappy Philofopher difcover neither Art 
nor Knowledge therein, after having obferved the 
like Appearance?, not once only (which might 
have happen d by chance^ but in fo many Millions 
of £yes, both of Men and Beafts ? 
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^ E C T. XXII. The Jiird Remark, ttpon feeing at /e- 
veral Dtjtancei : An Experiment thereupon. 

3. One may yet farther fee by the Experiment 
in a dark Chamber, that the Diftajnce of the Ob- 
jeft A B {Tab. X. Fig. 3.) from the Paper r s^ and 
from the Glafs S T, ought to be certain and li- 
mited, to form a diftinft Image at ab : So that the 
Paper being held at p cfy nearer to the Glafs 5 T^ 
or at d e^ farther from the faid Glafs, if the Object 
A B, and the Glafs ST^ remain in their place, the 
Image will be very confufed * becaufe the Rays 
coming from each of the Points A and B, are noc 
colleded in the Point a and b^ but inftead thereof^ 
fill a great fpace at p and f, or d and e ^ fo thac 
thofe which proceed from different Points muft 
thereby be mix'd together and confufed. 

From whence it appears, that no Images can be 
rightly and truly formed, when the Colleftion of 
the Rays that come from A or B, are made at a or 
b; the place of Collecftion a ^, being either before 
the Paper, which is then at d e^ or behind the Pa- 
per, when 2it pq. 

Again, we likewife fee, if the Objeft AB \s 
farther from the Glafs S 7^ or the Glafs itfelf is 
rounder than at the time when a diftind Image 
was formed thro* both of theq at a b^ the exaft 
Image will fall clofer to the Gl^fs, as for inftance^ 
at p q^ ; and therefore the Paper muft, for this rea- 
fon, be brought forwards from rs to /> gr, and near-i 
er to the Glafs. 

The contrary happens, if the Objeft AB^ be 
brought clofer to the Glafs S 7", or if the faid Glafs 
be not fo Convex, as wc at firft fuppofed it ; for 
then the exad Image will not be found, unlefs the 
Paper be removed backwards to de^ and the Di- 
ftance thereof from the Glafs rendered greater. 

Vol- I. R Now, 
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Now^ notwithftanding thariaU thefeThings come 
to pafs in our Eyes, yet would our Sight, for all 
this great apparatus, be of little ufe, and wholly im- 
.. perfed, with refped to the Objeds that are near 
us : So tliat, for inftance, one who fees an Objed: 
diftindly at the Diftance of a Yard, would not be 
able to diftinguifh the fame, either a^t the Diftance 
of half a Yard, or a Yard and half, or any other- 
wife, farther or nearer, unlefs the means, above- 
mcntion'd were ufed in the Chamber of our Eye, 
wz,, either by making the Roundnefs of one of the 
Humours more or lefs Convex, or the Diftance be- 
tween the Cbrjffialline Humour, and the Bottom of 
the Eye (which fupplies the place of the Paper) 
greater or fmailer, according as the nearnefs or 
remotenefs of the ObjeA requires it. 

If this (hould not be fufficiently intelligible to one 
that has not been verfgd in Optical Experiments, 
let him in a dark Chamber make ufe of a flatter or 
^tnore convex Glafsj or, to fpeak in the Language 
of the Glafs- Grinders, of younger or older Speda- 
^ cles, and of a greater or fmailer Diftance of the 
Objedj and Experience, after a lictle attention^ 
will render the Thing plain enough to him. 

Now, to apply all this to the purpofe ; Can any 
one, without being - ftonifb'd at the Wifdom and 
Goodnefs of his adorable Creator, obferve, that 
not only one of thefe means (which. was enough 
alone} but both together are found in the Eyes? 
For when an Objed is far from the Eye, and there- 
fore (Tab. XL Fig. 2.) the Point a or b (where the 
Rays proceeding from a Point -^ or B converge, or 
are gathered together) does not reach the Bottom 
of the Eye Xm^ but falls pearer to the Cbryfialline 
Humour ST;^ confufed Image, as has beenTaid 
before, would thereby be formed at the Bottom of 
the Eye, but no diftincl Vifion ; fo, that to prevent 
the fame^ it is neceifary that the Diftance between 

fhc 
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the Bottom of the Eye Jf w, and the Cbryjtallint Hu- 
mour S Ty i^ould be fmaller j or (if the Diftance 
between tiem , remain as it was) one of the ^ij- 
mours of the Eye fhould be rendered lefs Convex^ 
to caufe |he Image to fall farther^ 'uix,. at ah. 

Now we. find that to bring both thefe Things 
about together, the four Mufcks of the Eye^ E F 
G H (Tab. X. fig* J.) feem to be neceffary to move 
the fame (as any one of them is contraded, and 
fo made (horter than the reft) upwards and down- 
wards, and to the right and left ^ and when they 
3(3: altogether they draw the fore-part o^ the Eye, 
as likewife the Cbryfiallinc Humour backwards, dimi- 
nifliing in fuch manner the diftance between it and 
the Bottom of the Eye ; but particularly, it is like- 
wife pUin, that they make the external Figure of 
the EyCj, which is very Convex and Globular^ mUc|i 
flatter, ^nd fo caufe the coUefted Rays to fall more 
backward, in order to reach the Bottom of the 
Eye. 

Now that the Rays coming from an Obje<3:^ and 
falling upon a flatter Glafs, do paint the Image 
further backwards than when the Glafs is more 
Convex, has been already (hewn in the Expert 
nient of a dark Chamber. 

Now if the Objeft (X^b. XL Fig. ±,) be too neatt 
the Eye, and the Collection of the Rays coming 
from the^ Point ^B, does not happen upon ^, but up- 
on ky behind the Bottom of the Eye Xm*^ it is 
plain enough, that to prevent it, the contrary muft 
be efi^eded, namely, that the fpace between the 
Cbryfialline Humour ^ and the Bottom of the Eye Xm^ 
fhould be greater j or (the fpace -remaining the 
fame) the Aqueous Humour of the Eye at Mc0 
fomewhat rounder. 

For that a rounder Glafs forms the Image (hortef 
and nearer to itfelf, may be experimentally provedl 
with greait eafe in » dark Chamber^ 

Ti % Now 
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Now to perform: both thefe Operations^ at tht 
fame time^ the Anatomifts produce two Mufcles at 
IN KM {Tab. X. Fig. j.) which they call oblique 
Mufcles ; and which, when contraded, do each of 
them draw the Eye on its fide, but when they work 
together, they draw the Eye as it were with a Girt- 
ing Rope, and fwelling up, prefs ic on all fides ; by 
which means the Atjmous Humour being made 
protuberant, the Eye becomes rounder at NCC 
(Tab. XT. Fig. 2.) and the Vitreous Humour being 
preffed backwards, the Difta'nce between the Bot- 
tom of the Eye and the Cbryjtalline Humour is ren- 
der'd greater. 

I know very weU, that fome Learned Gentle-^ 
men do not think that the peculiar Ufe of thefe 
Mufcles, for this purpofe, is yet fully afcertained, 
till it has been further proved ; but we fhall let 
ourfelves into this Difpute at prefent no more^ than 
we fliaU enquire whether thofe only have hit upon 
the Truth, who maintain, that the Fibres GS and 
HT (which the Anatomifts call PreceJ/us Ciliares) 
have a quality of caufing the Chryftalline Humour it- 
felf (whenever it is neceffary) either to change its 
Figure, that is to fay, rendering it more or left 
Convex ; or of bringing it nearer and removing it 
farther from the Bottom of the Eye. 

However, the one or the other of the Operati- 
ons above-mentioned, fecms to be experimentally 
felt in the Uneafinefs, or fometimes even in the 
Pain, which the Eye fufFers, when we ufe-any 
Force to fee an Objed that is far from the Eye di- 
ftindly, or to read a Writing a little too near. 

But this is ineonteftably true, that the Eye does 
fomething in the viewing of Things that are placed 
at feveral Diftances from it, without any Conc?tir- 
rence or Knowledge on our part, which the great- 
eft Mathematicians have not yet been able to bring 
about by their Inftruments of feeing j the Difpofi- 

cion 
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Aion of which^ as the diftance of an Obje(9: is fen- 
fibly greater or fmaller, muft likewife be alter'd. 
And this is fufBcienc to convince us (tho' we know 
nothing of the mannqr how it happens) that there 
is a Go D^ by whom we are made^ and who had 
a wife End and Defign in forming the Eye, as it 
here appears. 

;S E c T. XXIII. The Fourth Remark^ upon the Opening 
and Shutting the Black ef the Eye or Pupil, with an 
Experiment proving the fame. 

Fourthly^ If this great and wonderful Structure 
.of the Eye^ by which we are enabled to fee fo ea- 
fily and diftinflly, at fo many and fuch different 
pittances, be not yet fufficient to convince a Scep- 
tical Enquirer of the Wifdom of his Creator ; let 
him proceed further, and in the laft place (fmce, if 
we fliould take notice of every Thing concerning 
,the Eye, this alone would require a whole Book) 
to contemplate with us that which follows: 

Firfiy That if the Hole in a dark Chamber be 
^ade (o fmall as to admit but too few of the Rays, 
the external Images would be reprefented imperr- 
fedly without the necelTary Force and Livelinefs. 

' Secondly y If the Hole be fo great as to admit of 
the Entrance of too much Light, the Images would 
appear yet more weak and imperfedl for other Rea- 
fons. So that there is an exa6l Proportion requi- 
red for that Hole or Space, thro' which the Rays 
are tb pafs, to the end that every Thing may have 
its proper Energy ; and that the number of the 
Rays be neither too great nor too fmalL: And how 
much trouble the finding the juft Proportion of 
fuch Holes or Openings occafion$ to thofe who 
make Telefcopes, Microfcopes, and other Inftru- 
ments for feeing, is but too well known by thofe 
that have had the trial of it. 

Jl ? The 
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The fame Thing happens to the Eyc^ as being k 
dark Chamber ; and it iscafie to difcover experimerir 
tally, that too few Rays render the Sight of an Ob- 
jeft weak, if you make a Hole with a Pin in a white 
Paper, which Hole (hall be much fmaller than the 
little black Circle of the Eye, called in itf/m, the 
Tupilla ; and thro' which the Rays of the ObjeA 
are admitted into the Eye. 

Now when you look thro' the faid little Hole 
(efpecially in a place where the Light is not too 
ftrong) upon a piece of Marbled Paper, in which 
there are a great many Colours, it is well known, 
th^t if it be held clofe to the Eye, there can come 
no Rays from it but thro' the aforefaid little Hole ; 
and that therefore the number of them is much 
fewer than if they were immediately received in a 
greater Opening of the Fupilla without this Hole : 
But we fliall likewife find at the fame time, that the 
Colours of the Marble Paper will (hew themfelves 
much fainter and darker thro' the little Hole, than 
they would diredly to the naked Eye. 

Now in cafe this Pupil, being too large, (hould 
admit too many Rays, as it does when one paflTes 
fuddenly from a very dark Place into a clear and 
flrong Light ; we find likewife, that upon this ac- 
count, the Aflion of Seeing becomes very trouble- 
Tome. 

Now to produce again a Proof of G o d's won- 
derful Wifdom and Mercy from this laft Inftance, 
Could any Body reafonably fuppofe, that what is 
done herein, with fo much trouble by the Artificers 
in their Optical Inftruments, is performed by the 
Eye of itfelf, and without the DireAion of the great 
Creator, and even without the Knowledge of the 
Man himfelf in whom it happens ? And moreover, 
after fuch a manner as infinitely exceeds the fineft 
Machine that Human Art has ever yet brought to 
the higheft degree of J^erfeftion ? 
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Thus we fee that the Paffage F F (Tab. XI. Fig. i.) 
thro' which the Rays of Light go, or rather that 
black little Circle in the Membrane (according to 
Avhich our Eyes are denominated Black, Grey, or 
any other Colour) commonly called, the Black or 
jiffle of the Eye^ becomes in a healthy Man fmalldr 
in a great Light^ and immediately greater in a fmali 
Light ; in order to admit more or fewer Rays^ as 
the Circumftances of Things require. 

I know very well, that no Body who has never 
feen this will readily believe it ; but in order to 
convince him thereof experimentally, let him be 
brought into the Sun-(hine, or any other ftrong 
Light, or place him in a Chamber direftly oppofite 
to the Light of the Windows in a very bright Day ; 
where, if you obferve the Pupil of the Eye, you 
will find it to be very fmall in fuch a great Light, 
to the end, that the Eye may not be hurt by the 
ftrength thereof j then fet hini in a dark Corner 
of a Chamber, and turn his Face from the Light j^ 
when you will prefently perceive the PttpH to be- 
come fenfibly larger, in order to admit a greater 
number of Rays ; infomuch, that after thefe Exper 
riments, no Body can doubt of what has been here ^ 
faid. 

Is not the great Goodnefs of G o d particularly 
remarkable herein, that all thefe Things come to 
pafs in. our Eye, without our being confcious there- 
of, to the end, that our Attention may not be di- 
verted from whatever we are then contemplating? 
Which however would have always happened, if 
we had been obliged to have attended to every 
Occafion of adapting the Pupil to the Degrees of 
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Sect. XXIV. ConviSions from tke foregoing Qi- 

fervatiom. 

Now whofoever is a reafonable Perfon, and 
does plainly comprehend all that we have been fay- 
ing about the Eye, ought he not to be aftpnifliy, 
that as there was a Lucretius among the Ancients^ 
fo there are likewife in our Age, Men that preten4 
to be Philofophers and Enquirers after Truth^ and 
yet will not allow that fhe Maker of all thefe 
Things, which contpbute towards the forming of 
a good Sight, had any Wife Purpofes or Defigns in 
forming the fame ? 

And yet, if any of thefe Men Ihould fee a good 
Microfcope^ Of a Set of Magnifying-Glaffes, or a 
well-made Telefcope, or a dark Chamber^ with all its 
Apparatus^ none of 'em will dare to fay, that thofe 
Things were framed by Chance. And can they 
then affirm it of the Eye, the Strudure of which 
they muft own, whether they will or no, tp be 
unfpeakably finer than all the Inftruments for Sight 
that ever were invented by the Art of Men ? 

Ask then the greateft Mathematician, the moft 
skilful Man in Optics, or Mechanics, whether he 
c^n be able to make a dark Chamber, that can be 
turned which way one will_, as readily and eafily a^ 
the Eye ; which, if turned towards remote Objeds, 
cin (horten itfelf and flatten its Glafs, and upon 
the nearer approach of an Objed, can make itfelf 
longer and its Glafs rounder, without ftanding in 
need of any other Affiftance ; yea (let the Caufe 
thereof be what it will) that can adapt itfelf to the 
various Diftancesof Objeds, and accordingly form 
at every time a different ObjeA ; that when the 
Light is coo fmall, can dilate ics Hole or Opening ; 
and when the Light is too ftrong, can again con- 
ffa^ the fame, withoi^t the poncurrpnce of any 

Thin 
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Thing elfe beHdes the Difpoficion and Laws be- 
longing to it ? ^ , 

Muft he not then acknowledge that this is not in 
his own Power? And in cafe he (hould fee fuch a 
Machine made .by any Man, and composed only of 
fimple fluids, which for the moft part had their rife 
from Food, and yet fufficient to impart the BleC- 
fings of Sight to all Animals, would he not owa 
that fuch an Artificer was wonderfully skilful ? 

What (hall we then fay of a Man who, finding 
all this done after the moft glorious manner, Ihall 
ftill perfift to deny the Wifdom of the Creator? 
Shall we count him Blind and Unhappy^ or an obr 
dupate Unbeliever ? 

S E c T* XXV. The Sun necejfary to Sight : Ani Cm- 
wStions from all the foregoing Obfervatioffs. 

N o w, to fay no niore. Have we no reafon to acr 
knowledge the Goodnefs and Power of the Greac 
Creator, who has made fuch unfpeakably great 
Bodies as the Sun is (not to mention the J\4oon and 
Stars) fubfervient to thefe Purpofes ? Who, to com- 
pleat this Defign, and to make the Eye ufeful, has 
caufed the Light to flow from thence, in fo vaft a 
Quantity, as to be able to fill the immenfurable 
Space between u§ and the Firmament, even as far 
as to the Planet Saturn itfelf, which is fuppofetj, 
and not without reafon, to be enlighten'd by the 
Sf*n; who derives the Light itfelf with fo uncon- . 
f eivable a Swiftnefs down to our Eyes, that they 
may be continually fupplied therewith, infomucb, 
that if fuch Swiftnefs, and all the other Properties 
of Light, of which we have been fpeaking (and 
pf which we fhall treat hereafter more particular- 
ly) were not demonftrable, thQy plight juftly he 
(doubted of by ^yery one. 

• .Can 
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Cftn atly Bodf contemplate all thefe great Things 
that are neceffary to make us /^f, and that co* 
operate as well within as without the Ejt^ and not 
think himfelf in the leaft obliged to Him that has 
beftowed fuch Bleffings on him? Who warns him 
thereby timely and from afar, of fo many Thingsj 
whether they be Advantageous or Prejudicial to 
him ; who grants him the Pleafure of being able to 
View and Coatethplatc fo many agreeable Colours 
in Fields, Trees, Flowers and the like ; to fum up 
all in one Word, who has vouchfafed him the Fa- 
culty of Seeing ; and who has made our Eye after 
a moft aftonifhing manner, a perfeft Stage or The- 
atre, from whence we may view all his Wonders, 
how foiall foever it be in Comparifon of the Ter- 
reftrial and Celeftial Bodies ; making of his Light 
an admirable Pencil, for fo the Mathematicians 
call the Compbfition of Rays reprefented in Hii'.X. 
Ttg. %. by JB 5 7^^ J as alfo in Tab, XL Fig. 2. by fi, " 
CCyUDy E E^ k i which proceeding from a Point 
as £, are, after due Refradions, united again in 
another Point b, by which means all his great and 
glorious Wof ks of Sun, Moon, Stars, Earth, Sea, 
Mountains, as alfo Trees, Flowers, Men, Beafts, 
and whatever elfe is corporeal and vifible, are paint- 
ed after an inimitable manner, in their true Co- 
lours and Lineaments upon the Bottom of the 

Eye? 

He that defires to fee a Refemblance of the 
fame, let him obferve that which happens in the 
fame manner in a dark Chamber by the like Pencils 
or Rajs of Light. 

Now did ever any Body fee the Pifture of a Man, 
or of any other Thing, well Drawn, and very 
Like, and which we ufually term. Drawn after the 
Life^ and pretend to afcribe it to an accidenr 
tal Concurrence of Colours ? And yet will he 
dare to affirm the fame of the moft perfeA Images 
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of things that the Eye ever beheld ? t)n the contra- 
ry. Does it Hoc appear from the formation of th4 
moft artful and curious Theatre of the whole, great^ 
corporeal Subftance in fuch a little Eye-ball ^ that 
among thofe noble Ends which our Dread Creator 
proposed to himfelf, this is one of the chiefcft^ 
that we ftiould praife and honour him for the fame 
with a thankful Heart, and in the humbled man- 
mer adore his Power and Wifdom wh^ch he has 
thus wonderfully impreft on our Eyes, and thereby 
on our Minds ? Blind and Miferable are they^ yea 
and much to be lamented, who obferving a^ thefe 
things, are not yet able to difcover their bounden 
Duty therein. 

It is impoflible for us to quit this Subjed beforfe 
we be fatisfy'd that a wandering Philofopher hai 
attained to another Notion of himfelf, and of the 
C^reatnefs of his Creator. If there appeared nothing 
more in the Univerfe than what is acknowledged 
to be True with refped to the Sigbt^ methinks no 
body can remain unconvinced of the adorable Per- 
fections of his Maker. Let an unhappy Atheift retire 
by himfelf, and ferioufly refle<9: whether he ever im- 
partially cohfider'd the manner how Vifion i$ per- 
form'd, if he has not yet done it,, let him begin im- 
mediately, fince nothing elfe is neceffary in this 
cafe for cortvidion, but an earneft fcrutiny on his 
part; and if he finds himfelf ftill unfit, or averfe 
thereto, let him with bended Knees implore that 
God wholh he does nbt yet acknowledge, but 
whom others that are allowed by him to be Wife 
^nd Learned^ difcover fo plainly in all hi$ Works, 
and efpecially in the formation of the Eye j I fay, 
let him addrefs himfelf to that God, in hopes that 
he who has fo wonderfully impreft the Pidures of 
his Creatures on his Eye, might alfo imprefs the 
Knowledge of his Attributes on his Mind, and that 
he who enlightens his Eyes^ would likewife vouch- 
- fafe to enlighten his Underftanding. ' Can 
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fCan ic ftill &e thought to be the refult of mere 
Chance (fince the Lights whilft it fcatcers and 
fpreads its Rays afunder^ is in itfelf improper to 
produce a clear anddi^ftind Sight) thatneverthelefs^ 
and only to render Men and other Living (Creatures 
happy. Laws of RefraQion were prefcribed to this 
Light, by which its Rays were turned from Diver- 
gent into Convergent , that is, from fcatter'd to uni- 
ted ? Or that it is without Wifdom, that this great 
and unfathomable Sea of Light, in all its moft mi- 
nute Particles, has fubmitted to thefe Laws, with- 
out departing one Tittle from them?. Of which 
more hereafter. 

Can any Body think it to be without a wife 
Defign, that all the Limbs of ^ Human Creature, 
from his Childhood to his Manhood, grow con-r 
tinually and proportionably greater, but the Cbrj'^ 
fialline Humour of the Eye only (forafmuch as our 
Sight depends upon the Figure thereof) does, with- 
out growing and increafmg, always preferve the 
fame Size and Form both in Men and Children ? 
See this Remark in Bergerus^ fag, 407. 

If what has been faid before do not fully fatisfy 
him of the Wifdom of his Maker, but that however 
he begins to be ftagger'd by the Arguments that 
have been alledg'd, and to fufpe^l that his Notions 
may be groundlefs, efpecially finpe he finds that the 
contrary Opinion is maintained by many whom he 
allows to befagacious and free from Prejudices; let 
him think whether the inexpreflible greatnefs of 
fuch a Benefit as is the Sight, ftiould not flir him 
up to Gratitude : let him alfo confider that if h? 
were depriv'd of his^ight, with what confequence 
fuch a Lofs would be attended ; ic would be great- 
er than we can conceive. 

Particularly can any one exprefs the Confufion 
in which the whole World would be involvM, if 
Mankind and all other Animals yvgre deprived of 
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their Sight, and wereftark Blind ? What could we 
otherwife expect than that this Globe of the Earth 
would be quite difpeopled in the life of one Man^ 
and perhaps much fooner, the Air deprived of all 
its winged Creatures^ the Seas and Rivers of all 
that fwims and moves in tHfem ? Since in a very 
litde time none would be able to fearch their Food 
for the fupport of their Lives, neither by them- 
felves, nor by the help of any other. If now the 
Sceptick finds any manner of probability in what 
has been faid, namely, that they who own a God, 
and are thankful to him for fo inexpreffible a fie- 
nefir, are not altogether out of the way, muft not 
his natural Generoficy, which fome of thefe Men 
feem dill to have retain'd, excite him to weigh it 
all very frequently, ^and with a ferious affiduity to 
examin things'over and over ; to the end that if be 
(hould be miftaken in thofe Notions which he can 
never prove, and which have no other foundation 
but his own Fancy, he might not be guilty of a 
Vice fo deteftable to brave Souls, I mean, the high- 
eft Ingratitude towards the greateft of all Benefa- 
iSors ? And ought he not therefore to be perfwaded 
of the abfolute neceflity he lies under, with the 
decpeft Humility to befeech that God, of whofe 
glorious PerfeAions and Works he yet fo much 
doubts, that he would in Mercy add to all his won- 
derful Works, this one more, namely, farther an(} 
fully to inform him of his Duty and Dependance ?, 
For at leaft he will be forced td admit it for a Truth, 
if thefe great Advantages which he enjoys by his 
Sight and Eyes, are only beftow'd upon him that 
he may teftify his Praife and Thankfulnefs to the 
great Giver ^ that the moft dreadful Puniflimehts, 
and greater Miferies than he ever faw to befall o- 
ther Men, do juftly hang over his Head, for having 
not only omitted thofe Duties, but likewife for 
treading under Foot^ as far as he could^ this Wife, 

Powerful 
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Powerful and Gracious God. So that in cafe ^U 
the foregoing Arguinencs do noc induce him to k 
Submiffion and Subjedion to his Maker^ perhapk 
the dread of his own Mifery will make him tjiipk 
(fince he can not deny, that if there be a Wife and 
Righteous God, he #ill certainly Punifh a Difobe- 
dient and Blafpbemous Creature) that this M^cier 
is well worthy of Prayer and Inquiry, which arp 
the only means whereby true Convidion is to be 
hoped for. 

. If any one (hould oh\t6t that we have dwelt too 
long upon thefe Refledions, we beg them to bo- 
Heve that we have no other view therein, than to 
perfwade an unhappy Philofopher^ if fuch a one 
fliould perufe thefe Papers, that he would ferioudy 
confider the fame j fince it feems ftill isipoffible t^ 
me, that any bbdy can comprehend it, and yet 
not own a God. 



CONTEMPLATION XIII. 

Of the Hearing. 



S H c T» I. The In/iruments of Hearing unknavm^ 

^TO W if we pafs from the Senfe of Seeing to 
^ that of Hearing, how fmall Progrefs has the 
Labour of Enquirers been able yet to make, in or- 
der to penetrate into the true manner how chis laft 
is pierform'd, it will only be neceffary to quote the 
Expreflions of the famous Anatomift, MonHeur da 
Vermy^ in the Preface of his moft laudable Treatife 

aboi4C 
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about the Infiruments of Hearing: Among all the Infirm-- 
ments which Animals ufe^ thofe of the external Senfes are 
leafi of all known to m ; but neverthelefsy none of ^em all 
are attended with fo much Obfcurity as the Infiruments of 
Hearing. The fameis likewife acknowledged by 
Valfalva, It muft not therefore be expeded, that 
we Ihall fet the Wifdom of the adorable Creator in 
this Cafe, either in a full Ligbt^ or even demon- 
ftrate it fo plainly as has been dope in the Buiinef^^ 
of Seeing ; this muft be the agreeable Employment 
of following Ages, when it fliaJl pleafe the great 
Creator to give them a Clue to this Labyrinth, 
and further, to blefs xheir Enquiries, after repeated 
Difcoveries, concerning the Inftruments of Hearing, 
of Soundy and of Mufick. 

Sect. II. Bui they are fiill fujjicient to prove the 

mfdom of GOD. 

However, to (hew that notwichftanding Hu- 
mane Wifdom is not yet capable of finding out the 
right Ufes of all thofe Inftruments that belong to 
the Senfe of Hearing ; yet the StrucSlure thereof as 
far as it has hitherto been difcoyer'd, is fufficient to 
prove the wonderful Wifdom of the Creator to ant 
Enquirer after Truth; and to convince an Atheil| 
too, if he be not more Obftinate than Ignorant : 
Since we have not here undertaken to defcribe a 
compleat Anatomy of thefe Parts, it will not hi 
ufelefs to transfer the following Figures from the 
Tables of Valfalva^ which reprefent to the Life the 
Scrufture of the Inftruments that ferve for Hearing 
with refped: to each other ; fo that from them, with 
fome others which we (hall add for greater Clear- 
nefs, the Reader will be able to form a rough Con- 
ception thereof. 

Sect* 
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Sect. III. The External StruSiure of the Eat". 

L E T us then begin from the External Strudur^ 
of the Ear^ which eVery one may Tee in othe^ 
Treatifes. 

Can any one fuppofe that it is Accidental , and 
without DeHgny that two Ears are placed upon 
the Head ? which ferve to receive Sotinds by the 
Mediation of the Air j as may be feen in fevera! 
Beafts; who^ as the Sound comei from certain Pla- 
ces, are wont to turn the Cavity of their Ears that 
way; as likewife in^Mcn, who, when one of their 
Ears fail them, endeavour to repair that Defed, by 
holding the Hollow of their Hand behind it : And 
can one fee^ without acknowledging a Defign of 
the Creator, that when the Sonoriferous Air is 
come into the Cavity of the External Part of the 
Ear, it meets with a moveable Protuberancy at the 
Mouth of the Auditory Tube (called by the Ana- 
tomifts the Fragus) by which the Air is hindered front 
avoiding this Entrance of the faid Tube, and com- 
pelled to run into its Orifice or Mouth ? 

Now forafmuch as the Ear, if it were compofed 
only of a foft and flabby Matter, like the Mem- 
branes_, would Kang down over the Orifice of the 
Auditory Tilbe^ and hinder Hearing ; or if it were, 
of a harder and bony Subftance, would occafion 
Inconveniencies in our lying down and otherwife : 
How manifeft is the Wifdom of the Creator, who 
has compofed the faid whole Ear of Membranes 
fupported with Cartilages ? by which means it is 
endowed with an Elaftick Faculty (as you may ob* 
ferve when you bend the Ear with your Hand, and 
let it go again) to the end that it may redrefs 
itfelf, and return to its former State in all Acci-^ 
dents J and perhaps too, as fome think, to pro- 
mote the Tremuloiis -Motion of the Sonorous Air. 

This 
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This is certain, that the Auditory Tube is at the 
beginning of it, made of the farae Carrilaginoas 
Subftance with the Ear, but farther in it, confifls 
of Bone only, as is fufficiently known to the Ana- 
tomifts. 

Sect. IV. The Auditory Tuhe^ and tie Memhrane 
called the Tympanum or Dram. 

To fay fomething more of this, let (Tak XL 
Fig. 3.) LLbethe Circumference of the extreme 
Part of the Ear, and K the circular Cavity that ap- 
pears therein (called the Concha or Shell} and which 
can be feen outwardly ; and in which is alfo the O- 
rifice'of a Tube A C, which, extending it felf inter- 
nally in the Head, is called the Auditory Tube. 

This i:onfifting of a Cartilage about that Part of 
the Ear mark'd A, and afterwards as far as C, of a 
Bone only, is cloathed on the infide with a Skin or 
Membrane, which in this Figure is reprefentcd a- 
lone without the Bone and Cartilage j and at the 
End of ir F, it is (hut up by a Membrane which is 
rouiid, dry, thin, folid and tranfparent, and which 
is called the Drum of the Ear. But fome are of 0» 
pinion, that there is a fmall Orifice in this Mem- 
brane, which feems jo be in fome meafure likely^ 
becaufe fuch as take Tobacco have been obferred 
to convey the Smoak thereof from the Mouth thro' 
the Ears. 

And thus we fee how the Sonoriferous Air^ ad- 
mitted into that Part of the Ear L L, and colieded 
in the Concha K^ enters into the Auditory Tube, 
and pritliiig from A to C, ftrikes againft the M^nn* 
braae F, and puts it into Motion. 
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Sect. V. The Cavity called the Drum, the Boms of 
the Ear^ and the Chorda or Link String. 

Behind the Membrane of the Drum^ more 
inwardly in the Head, there is a certain Cavity, 
which the AnatomiHs call the Tympanum or Drum, 
upon which you muft fuppofe that this Membrane 
is extended much after the fame manner as,che Skin 
of a Kettle-Dnim, 

In this Cavity Anatomifls obfervc feveral won- 
derful Things, fome of which are contained with- 
in it, and others in its Circumference : The firft 
things within it, are <he four little Bones of the 
Ear, and a fmall Nerve, called the Chorda Tympanic 
or String of the Drum ; to fay nothing here of the 
Mufcles, and other Singularities that o.ccur therein. 
The other things confift moftly in the Openings 
that appear in the Bone of the Drum's Circumfe- 
rence, whereby the Cavity thereof has a Commu- 
nication with other Cavities, either with, or with- 
out the intervention of Membranes. 

The Auditory Bones (Tab. XL Fi£. 4.) are found 
to be four in number, C5 is the Hammer^ B P the 
Anvil J P V the Stirrup ; and between the Anvil and 
Stirrup there lies at P, a fmall roundifti Bone, which 
ipakes the fourth in Number. 

Between two of thefe Bones {Tak IX. Fig. 5.) 
there is a licde Branch of a Nerve E O, or String 
oi the Drum. 

Sect. VI. The Motion of tbofe Infiruments. 

N o w if we fuppofe that the Tail 5, of the 
Hammer C S, is faften'd to the Membrane of the 
Drum which lies there under ir, we may obferve 
jat the fame rime^ that this Membrane being moved 
by the Sound, which paffing into the Auditory Tube 
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AC, ftrikes upon ir^ will likewife move the Ham<^ 
mer C S^ as ttiat will do the Anvil B P ; by which 
laft, and by the fourth little Bone P (Tab. XL Fig. 4.) 
the Scirrup FPy will likewife be moved : And fo 
the little String or Nerve £ O (Tab. XI. Fig. }• 
when the H^^nimer C*S, and the Anvil B P^ 9rp 
ftirred by the M-mbraue cf the Drum,) will al- 
ways follow the Moiions thereof: So that frofti 
hence it appe'rirs^, that the Motion of the Mem- 
brane of the Drum, communicates itfelf to all chefe 
little Boncs^ and to the Chorda Tywfani. 

Sect. VI 1. The Openings in the CircHmferente of tie 

Cavity of the Drum. 

T o have a true Notion of the Circumference of 
this Cavity^ which an unskilful Perfon muft take 
care to diftinguifti from the Membrane of the Drum^ 
fmce Valfalva has not drawn it entirely, but only 
the Openings that are therein \ you muft fuppofe 
it to be a Cavity that comes behind the Membrane 
of the Drum (Tab. XI. Fig. 3.) and encompaffes 
thefe little Bones : Or you may confult hereupon 
the Figures thereof in Monfieur du Ferney^ whicb^ 
if we (hould here reckon them up, would require 
too many Explanations. 

In this Circumference then of the Cavity of the 
Drum Anatomilts do find j 

1. The Opening of the inmoft part of the Audi- 
tory Tube A C (Tab. XI, Fig. 3.) which is Ihut np 
by the Drum Membrane F. 

2. The opeijng H, of the Tube HGI, called 
the Trumpet of Euftachius, which terminates ac /, 
in the furthermuft Part of the Roof of the Mouth \ 
fo that the Air paffing thro' it from the Mouth, 
from t to Hy can enter into the Cavity of the Dri\m, 
and be again difcharged the fame way. The Wif- 
dom of tbec Creator does wondeifuUy appear^ in 

S a making 
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making this Orifice in the Roof of the Mouth after 
fuch a mannerj that the fr^fh Air drawn in by the 
Nofirils^ is direded in its way thither by a little 
Protuberancy ; and when it returns from the Lungs, 
charged with Vapours^ it palTes by this Orifice 
more eafily than it can enter into it. 

Valfaha fliews by Experience, that, this being 
ftopt^ the Ear on the fame fide is immediately 
Deaf ^ but when open'd» hears again. 

And this, according to all Appearances, is that 
PaiTage for Sounds, by the help of which. Men 
that have been entirely De^f, have fometimes been 
able to tune a Mufical Inftrument, and others have 
been found to hear by the Mouth ,• for which pur- 

Jjofe, a little Stick, held between the Teeth, or 
et againft it with one End, has ofcentimes done 
great Service, whilft the other End, refting upon 
the Inftrument, ferves for a Paffage to the Tremu- 
lous Motion of the Air^ The Paffage of the To- 
bacco Smoak from the Mouth to the Ear, of which 
we have already fpoken, may perhaps be traced af« 
ter the fame manner. 

3. The little Part of the Bone D, is the fide of 
a Bay or Creek, which makes the Cavity of the 
Drum larger, and is continued to the Cavity of 
another Bone, called the Afopbyfis MammiUaris^ or 
MaftiUts. In the firft Entrance of this Bay, the 
(harp End of the Anvil refts, as may be feen at D. 

4. In the upper Part of this Bay, Valfalva has 
difcover'd feveral Holes, by which there is a Com- 
munication between the Cavity of the Drum and 
that of the Skull itfelf. 

y. There are yet two Openings in the Circum^ 
ference of the Drum j the firft of 'em are called 
the Oval Window (Tah. XI. Fig. 3 ) 0, and this Open- 
ing is ftopt by the Scirrnp. 

6. The other is called the Round Window p •, which 
is Ihut by a Membrane like that of the Drum» You 

muft 
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muft foppofe^ that both thefe Openings^ and f, 
are here in one Bone, which is a part of the Gir^ 
cumference of the Drum's Cavity ; and that all 
thefe Threads and little Tubes l^^, ;, 4^ are quite 
out of the Drum's Cavity^ which we have put out 
of the way^ that they mayn't hinder the Sight of 
them. 

Sect. VIII. The Lahjrintb or Maz^e of tie Ear. 

These two Oval and Round Windows open 
the way for Enquirers to the laft and moft inward 
Cavity of the Ear, which, by reafon of its won- 
derful Figure^ is call'd the Labyrinth. Being ftrip'd 
of the Bones that lie about it, it (hews itfelf as de« 
fcribed in the Table, only the End or Point of 
this Snail's Courfe 4, muft be (hewn fomewhat 
rifing from the Paper^ and not lying in the fame 
plane with all its Windings, iuft as you fee in 
the Snails themfelves, their Point a little ele- 
vated. I add this Remark^ becaufe mention'd by 
Valfalva. You may fee it better delineated in 
Tak XIL Fig. I. but with the fame Fault as Tab. XL 
Fig. 6. and the better to fliew all the Parts, the La- 
byrinths are placed in a different Situation. 

The Parts of this laft Cavity ("the Labyrinth) 
are commonly divided into three ; namely, Firftj 
three Semi-circulai^effels, i, 2, 3. Secondly, the 
CocbUa or Snail 4 ; and Thirdly, a Cavity calldjEl 
the Veftibulum or Porch, which lies between the 
two^ and which, for the greater clearnefs, i^re- 
prefented open, {Tab. XI. Fig. 6.) To fay a Word 
or two of each* 

We fee that thefe Semi-circular Veffels, i, 2, g, 
have an Opening at each End into the Vtfiibulum ; 
but that two of 'em 1 and 2, are united in one 
Veifel at ; and 6: And therefore, that there are 
not fix but. five Orifices in the whole : Moreover^ 

S 3 we 
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we fee on the fide oppofite to the Porch the Coeh*, 
ks 4,^ this is divided according to its Length and 
Bending into two particular Tubes by a kind of a 
Septum or Partition-Membrane ; which likewife^ 
according, to its Lengthy^onfifts of two different 
Sorts of Matters ; the one is membranous^ which 
Valfalva (fee his Tab. VIII. Fig.j.) thinks is proba- 
bly formed from a Branch e, of the Soft Auditory 
Nerve fpread out into a Membrane (Tab. XI. Fig.j.) 
And the other kind of Matter is dry^ thin and 
roughs accordihg to Du Verneyy and between the 
folidity of a Cartilage and a Membrane^ as VaU 
faUva fays of it. This at leaft feems to be true, 
that this Matter renders the Septum very fit for pro** 
pagating the Tremulous Motion of the Sound. 

Of the two Tubes which are made in the Cocb^ 
ha 4, one is fhut up in a Membrane ; and the 
round Window p^ of which mention is made above 
(Tab. XL Fig. y.) in the Opening itfelf : So that 
between this Tube, or rather between the half 
Cavity of the Cochlea and the Drum^s Cavity, no- 
thing but this Membrane does appear. 

Tab. XI. Fig. 6. r is likewife the Orifice of ano- 
ther Tube, which is open at the Veftibulum. 

The Anatomifts name both thefe Tubes, into 
which the Cavity of the Cochlea 4 is divided, the 
$calit or Stairs. 

Laftly, we find that the vffUbulum (befides the 
five Openings of the Semi-circular Veffels, one of 
the Cochlea, and flill five others thro' which the Au- 
ditory Nerves pafs, and by which thefe Openings 
are ftoprj has yet one more reprefented {Tab. XI. 
^^Z' T-) ^y 0, and Fig. 6. by ^ ; viz,, the afore-men- 
tion'd Oval Window, which is ftopt by the little 
Bone of the Ear called the Stirrup ; yet in fuch a 
-manner, that the Membrane which is between that 
Bone and the Edge of this oval Opening or Win» 
dow, gives a Liberty to the Stirrup to be moved 
'iipwards and downwardi^r 3 P C T* 
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Sect. IX. The Auditory Nerves. 

Before we go any farther, we muft fay fome- 
thin^ of the Auditory Nerves, the Soft Parts where- 
of c J (T^i. XL JFif. 7.) being divided into five 
Branches^ pafs thro' the aforefaid Openings into 
th^Fefiibulum, where, being expanded, they com- 
pofe the Membrane of this Fefiibulum j and from 
this Membrane likewife, there proceed five others, 
which entering into the Semi-circular VelTels, and 
coming with each other from both fides, are united 
in one Membrane. You may fee them in this Fi-> 
gure, which appears fufficiently in Fig. 6. if in- 
Head of the Tubes you fuppofe you fee the Mem- 
branes which are there, and which are made of the 
expanded Auditory Nerves. 

So likewife, according to Valfalva^ the little 
Branch of the Nerve e in the Cochlea^ produces the 
Membrane g^ which, as we faid before, makes one 
fide of the Seftum, that divides tne whole Cochlea 
into two Tubes. 

Sect. X. All the Infirutnents of Hearing fheivn. 

After all thefe Particulars, we fliall proceed 
to reprefent the entire Strudure of the Inftruments 
of Hearing jointly with one another, and at the 
fame time, give you a brief Account of the Opi- 
nions of the Principal Anatomifts concerning their 
refpedive Ufes : You may fee them in Tak. XII. 
Fig. I. which, to range them in order as they ap- 
pear, did not coil a little trouble to Valfalva^ as he 
himfelf fays of it. 

Here then we find the Ear reprefented, not as it 
is feen before, or as it is extended towards the Face ; 
but inflected a little towards the hinder Part of the 
Head, to fliew all the other Matters more plainly. 

S4 ' AA 
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A A is the Ear, in which the Sound is inclofed ; 
and B the Cochlea^ or Shell, in which the Sonorous 
Air is colfedcd, which, paffing from thence into 
the Auditory Tube C C, ftrikes upon the Membrane 
of the Drum eg o^ and thereby communicates a 
Tremulous Motion to the faid Membrane, 

Sect. XI- An Exferiment Jhewing that the Auditory 

Tube increafes the Sound. 

I T muft not be thought that this is faid without 
any ground, fince it is very probable, that the Air, 
pafling thro' the Cochlea J9, and the Auditory Tube 
C t (which together make a natural Speaking- Horn 
or Trumpet) ftrikes much more ftrongly upon the 
Drum-Membrane that (huts the faid Tube, than if 
it ftruck againft the faid Membrane, without paf* 
ling thro' this^Tube. 

This is plain in fuch as are Deaf, and who are 
obliged fometimes to put into their Ear, either a 
crooked or ftrait Tube, the Mouth of which is 
large, and the lower part narrower, in order to 
hear the better. 

And if a Man that is not deaf has a mind to 
make the Tryal, let him take one of thofe fpeak- 
ing Trumpets that were invented in the laft Cen- 
tury Cfee Ti^. XII. Fig. 2.) A £, and fet the nar- 
row Part of it againft his Ear, and let fome Body 
whifper fofcly at the wide Part £; and he (hall 
find, tho' the Tube be about Six Foot long9 as 
mine is, that he will hear the Speaker very plain- 
ly and diftincftlyj even at the time when other Per- 
fons, ftanding much nearer to the Mouth of him 
that fpeaks, and lift'ning with all the Attention 
they can, will not be able, by reafon of the low- 
nefs of his Vpice, to hear or underftand any Thin^ 
he fays, 

After 
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After the fame manner we likewife perceive^ 
that the Sound produced by blowing thro' a Trum- 
pet or Horn^ is heard incomparably louder than 
that which any Man can make with his Mouth 
only. 

Sect. Xll- Sounds ftoiuee a Tremulous Motion in ti$ 
Drum- Membrane^ jheism Exfmmtntallj. 

N o w to (hew farther, that the Air afting more 
ftrongly upon the Drum-Membrane cgo^ thro' 
this natural Auditory Tube AABCC {Tah. Xll. 
P'^g' I*) produces therein a ihivering or tremulous 
Motion, one might firft inftance in the manner 
that all refounding Bodies are moved, which, vi- 
brating fwifcly backwards and forwards, flrike a- 
gainft the Circumambient Particles of Air, and fo 
communicate this tremulous Motion. One may 
perceive this fame tremulous Motion very fenfibly 
in Bells, in the Strings of Mufical Inftruments and 
other Things, by laying one's Finger or any othec 
Matter upon them when they are made to found ; 
and very plainly in the known Experiment of a 
Drinking'Glafs with a little Water in it, by wet- 
ting the Finger and preffing it round the Brim ; 
and at the fame time that it yields a Sounds if you 
place the other Hand at the Foot or Bottom of the 
Glafs, you may feel the faid tremulous Motion. 

And to fee, by way of Comparifon, how the 
Air is moved by fuch a refounding Glafs, you need 
only pour as much more Water in ir, which will 
fill it almoft to the Brim, when prefling the (aid 
Brim round again with the Finger, you will vifi- 
bly difcover in- the Water, the tremulous Motion 
occafion'd by the GUI's ^ juft fo is the Air like- 
wife moved. 
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Sect. XIII. Othr Experiments proving the fam$ 

Thing. 

But not to difcourfe, too long nor too deeply 
about the Nature of Sounds, which are not yet 
felly known to US3 this is Aiffictently certain^ that 
after what manner foever the Air be put into Mo- 
tion, in order to produce Sounds, it is capable of 
cai]fing the Bodies againft which it ilrikes to trem- 
ble. 

Now, ^to fay nothing here of thofe Motions 
which the Sound of a Cannon produces in the Air, 
und by which it caufes Doors and Glafles, with 
nany other folid Bodies, not only to tremble, but 
^o burft in pieces ; this is very plain, that if you 
ftrikc with your Finger upon the Thread or String 
of a Mufical Inftrument, for inftance, a Violin; 
the other Hand, in which you hold the faid In- 
ftrument, will in fome meafure feel the Wood to 
tremble. 

Biit now to fhew the Analogy thereof with the 
Ear, about which we have been treating ; take a- 
way the Mouth-Piece of a Speaking-Trumpet, 
Ay By C(Tah. XII. Fig, 2.) and inftcad thereof, let 
a dry thin Hog's Bladder be fpread over the Ori- 
fice as fmooth and tight as may be ; or in cafe the 
Rim or Edge of the faid Trumpet B C, be armed 
with a kind of Teeth, as fome are for Ornament- 
fake, and that there be danger from thence of burft- 
ing the Bladder in the Expanfion thereof, you may 
put a four-double Paper, with a great round Hole 
in the middle, upon thofe Teeth, before you fpread 
the Bladder over them ; this being done, let the 
Trumpet, with i:s largeft Orifice D F, be placed 
upon the fiJc of two Chairs, fo that it may ftand 
ftrtight up, and the Bladder be on the Top at 
BC. 

Now 
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• Now in cafe vou (hould lay three or four little 
Feathers of a Quill upon the faid Bladder, < and 
caufe a Man lying upon his Back upon the Floor^ 
with his Head between the two Chairs^ and bi( 
Mouth diredly under th^ middle of the Tube E^ to 
call or fpeak out aloud^ you (h^ll perceive^ that the 
Sound ftriking upon the Bladder^ will produce a tre« 
mulous Motion in the fame^ and in the little Fear- 
rhers lying upon it ; which Motion, or Trembling^ 
may be likewife felt, if you hold the Tube in your 
Hand, and fay your Finger upon the Bladder at BC^ 
when any Body fpeaks whofe Mouth is placed at £. 
Thus then we fee (taking the Spea king-Trum- 
pet for the Auditory Tube AABCC (r^i^. XIL 
Fig. I.) and the Bladder for the Drum^Membirane^ 
which is expanded over the Auditory Tube at 
^£^0; that the faid Membrane muft be afFedeijl 
with a tremulous Motion, by the Sound entering 
the Ear, as alfo the Hammer », whofe Stalk Of 
Handle is faften'd to the Drum-Membrane. 

Sect. XIV. The Tremulous Motion of the Auditorjf 

Bones, 

Now by this Hammer muft the little Nerve c 7 
(which (hews icfelf here between the Hammer n and 
the Anvil m) be likewife moved ; of which we ftiall 
fay fomething more hereafter. But it is particU'- 
larly plain that the Hammer w, being moved by the 
tremulous Motion of the Drum-Membrane, derives 
the fame Motion to the Anvil m^ and by that to 
the Stirrup f. 

The Stirrup p, which does here clofe the Oval 
Orifice in the Porch 4, both by itfelf i^nd the Mem- 
brane that furrounds it (this Orifice dees not ap-- 
pear very plain here, but you may fee it in (7ii. 
XI. Figi f. at 0, and Fig. 6. at <y) being thus puc in* 
p a tremulous Motion, both by the Souud '^tyi^ by 

the 
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the trembling of the Dructf-Membrane, and the reft 
cf the Auditory Bones; we likewife fee that the 
Air in the Porch 4, and moreover in the Semicir* 
ciilar Veffels i, i^ 3, and in the one Tube, or half 
cf the Cochlea f^ will be njoved ; and alfo through 
the round Orifice />, {Tak XI. Fig. 5 J the Air in 
the other Tube, and like the former (7i»^. XII. 
fig^ ^0 by the Auditory Bones, or by the Hammer 
•, the Anvit nv, and the Stirrup p \ but by the mo- 
tion of the Air in the Cavity of the Drum, which 
is to be found between the Drum-Membrane and 
this round Orifice ; which Air being moved by the 
Drum-Membrane, and likewife by that Membrane 
that doles the round Orifice f {Tab. XI. Fig. y.) and 
the AirTi^. XIL Pig- i ) that is behind in the o- 
ther half Tube of the Cochlea y^ will be moved. This 
is the Opinion of Monfieur du Vemey , about the 
found Window, from whom V^alfalva does herein 
fomewhat differ : They that pleafe may confult 
*cm both, or ftay till -the uncertainty of the Ufe of 
this round Orifice be removed by future Experi* 
ments. But to proceed : 

S c c T. XV. The like Motion in the Memhram of the 

Labyrinth. 

This Air being put now into Motion through* 
out the whole Labyrinth i, 2, 3, 4, y, CTi^.XlI. 
Fig. 1.) the Membranes (that are therein, and are 
reprefenied by Fig. 7. Tab. XL) or rather the Audi- 
tory Nerve 6, muft needs be moved thereby ; which 
Nerve enters this Labyrinth thro" five Orifices {Tab. 
XII. Fig r.) three of which are feen on this fide 
the Po.ch like fo many Points \ and being there, 
and fpreading out its Branches into Membranes 
(when they are moved by the Air) as well in the 
Porch as in the three Semi- circular Veffels, and 
the Coablea^ the Senfc of Hearing is thereby produced. 

So 
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Sq that finally thefe Nervous Menfbranes in aU 
the Cavities and Tubes of the Labyrinth i, 2, ;,4^ 
;, feem to be the Inftruments by which, and the 
Labyrin^ icfelf the Place where, the Hearing is 
formed, becaufe the motion of the Sound does ther« 
affed the Auditory Nerves, or the Membranes pro- 
duced by the Expanfion of the fame. 

Now that this is not advanced by many, with- 
out good Ground S3 feems to be in^fome manner 
proved by an Obfervation which Vatfalva made up- 
on the Body of a Deaf Perfon. Ch. IL §. 10^ yrhere 
the Membrane that encompalf^ the Stirrup^ and 
(huts the Oval Orifice^ was found to be ali Booe» 
and for that reafon the Stirr^ip was immoveable^ 
which, according to him, was the Caufe of that 
Deafnefs; to which we may add^ that the Drum^ 
Membrane being broken, the Hearing does not 
immediately fail^ but only afcer a good wbile^ 
when the other Inftruments of Hearing, lying too 
naked and expofed to the Air^ are perhaps cor-r 
rupted. So that properly the Drum-Membrane 
does not feem to be the immediate Inftrumenc of 
Hearing. 

Sect* XVL Conv$3ipns from fome Varticularu 

I now leave it to the Judgment of an Atheift 
himfelf, how many things relating to the Ufes of 
thefe Inftruments of Hearing may be ftill concealf- 
ed from usj or^ whether fo many, as are hitherto 
known to us^ are formed and fixed in the Place 
where we find them by mere Chance^ or without 
a wife Defigq ? 

Dares he now afcribe the Figure of thofe little 
Trumpets or Horns that Deaf People make ufe ofj 
to Chance^ or ignorant Caufes ? Can he then with 
the leaft Appearance of Reafon^ advance fuch 
Notions of this which is found in th^ Ears of all 

Mea 
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Men L Ly and is reprefenced in Tab. XL Fig. 3.- by 
the Concha Ky and the Auditory Tube ABC. 

Efpectally knowing^ as he does^ the Inconveni- 
encies which any little Things or Inftfts produce^ 
when they get into that Tul^ ; and feeing befides^ 
that that VefTel is encompaiTecl with a number of 
fmall Glands ac ji^ which have likewife their own 
little VefTels, from whence a cough and yellow 
Matter is continually filtrated ; the Uk whereof is 
not only to preferve the Tube in a proper State of 
ttioifturc, fo that it may not be too much dry'd by 
the Air, nor yet rendered too foft and flabby, if 
the faid Matter were thinner ,• but chiefly to flop 
the way to the innermoft Part of the Ear, and Bar- 
ricade it againfl Flies and other little Animate 
by the aforefaid tough Matter, and alfo by the lit- 
tle Hairs that grow therein i and in cafe any of 
thofe Creatures fhould have indnuated them- . 
felves too far, the bitterifh Taft of that Matter will 
deterr them from advancing any further. 

The Wonders of this Strufture of the Ear, fo 
far as they relate to the little Mufcles placed there-* 
in, may be feen in the Books of thofe who have 
learnedly treated of the fame, fuch as Valfalva^ 
Dw Verntj and others : d is one of thofe Mlifcles 
reprefented in Tab. XII. Fig. i. as feparated from 
the Bone-Tube in which it is placed ^ which alfo 
ferves to draw the Hammer, and thereby more or 
lefs to expand the Drum-Membrane, and, toge- 
ther with the other Mufcle //i to open at the 
proper time the Tube H /, which runs from the 
Cavity of the Drum, to the hindmofl Part of the 
Roof: Atjf we fee a fmall Mufcle, which is in- 
ferted in the Head of the Stirrup, and which can 
ftretch more or lefs the little Membrane that fhuts 
the Oval Orifice, in order to render it more Ser- 
viceable to the motion of the Sound. But this we 
fliall pafs by. . 

S I C T. 
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S i c T, XVII. Tbi Difference between the Infir^menti 
- of Hearing in Teung and Grown People. 

, Now if the Wifdom of the Creator does nok 
palpably appear from all the aforegoing, let any 
reafonable Body judge^ when he fees, that in Tab^ 
XII. Fig. r. the lictle bones of Hearing «, nt^p, and 
thofe that compofe the Labyrinth 1^2, 5^4, y, are 
of the very fame Sizt in a little Chiid.as itt a 
grown Man ; whereas all other Bones do mdftly 
grow with the Body ; the reaibn of whichy ai it 
(hould feem^ is^ that in cafe the Inftrutnettts of 
Hearing fhould alter^ the Voice of the Childrett 
themfelves, of their Parents, and other Sounds, al* 
ready known to Children^ might, by the growth 
of thefe Inflruments, become ftrange and uncouth 16 
them, and fo occa(ion Miftakes and Confufion. 

And to be convinced^ that this happens with De- 
fign, and merely by the Wifdom of the Creator, 
we need only take notice, that where it is neceiTa- 
ry that all thefe things fhould remain in the fame 
State in a Child and in a grown Perfon, the famfc 
does accordingly happen ; but when any Alteration 
is neceflary, that alio happens : Accordingly in a 
grown Perfon it is neceilary that the Auditory Tube 
B,C C, (hould be wholly open to the Drum-Mem- 
brane Cyg^ Oy Cy and the Membrane of the Drum it 
felf dry, and not too flabby ; But if this (hould hap- 
pen in the fame manner in Children, that Moi{lare>. 
with which they are encompaffed before thcif 
Birth, would render the Drum-Membrane too foft 
and flabby to be of ufe to them afterwards : Froilt 
whence it is, as Anatomifts obferve, that the hn^ 
ditory Tube in new-born Children, is narrower^ 
and ftopt by another kind of Matter^ ibfomuch, 
that the Humidity of the Matrix cannot approach 
it i which (topping Matter is found to difappear of 

itfelf 
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itfelf in a few Days after the Birth^ to accuftom the 
Children by degrees to the Impreffion of the Air 
upon the Drum-Membrane^ and io to the Senfe of 
Hearing, of which they are deprived even after 
Birth, to long as this Obftru<ftion lafts in the Au- 
ditory Tube. ^ 

S fi c T. XVIII. ConviSions from what has htenfsid. 

Now let an unhappy Atheift ask himfelf whe- 
ther this can be afcrib a to NeceiTary and Ignorant 
Caufes (as for Cbancty 1 believe no body will pre- 
tend it) that whereas the Senfe of Hearing requires 
f)roper Inftruments both in Young and Old, the 
aid Inftruments are of the fame Magnitude and 
Form in both ; and that wherever it was necelTa- 
ry that there (hould be a Difference, we find not 
only fuch a Difference, but even fuch a one as is 
belt adapted to the refpeftive Ages of grown Men^ 
and of Children ? 

Yea to one that has not loft the ufe of his Rea- 
fon, this alone feems to evince the Goodnefs and 
Wifdom of ouc Creator, infomuch that to difcover 
the adorable Traces and Footfteps of a Divine Be- 
ing, the moft obftinate Atheift need only ferioufl/ 
to contemplate the firft Figure in Tab. XII. and con(i- 
der at the fame, time, that this is the wonderful 
Strudure^ which like the Work of a Statuary, is as 
it were hew'd out of the hardeft Bone in all Men, 
and beftows on all Creatures the Happinels c^ 
Hearing. 

The only Evafion therefore to which fuch a mi- 
ierable Philofopher can betake himfelf, is :that the 
Ufes whereto all thefe Parts are peculiarly adap- 
ted, be not yet entirely manifefted to Inquirers j 
Which makes them ftill hope that a dreadful God, 
whom they have fo frequently Blafphem'd, is not 
to be difcover'd in the Texture of the Auditory 

Tubes 
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Tubes and Inftruments: as if every Thing that is 
nor perfeftly underftood by them, mull be imme- 
diately imputed to Fortuitous Productions. 

In anfwer to which we beg him to conllJer 
with himfelf, whether all rational Perfons will not 
condemn this Method of drawing fuch an Abfurd 
Conclufion from his own Ignorance only ; and tell 
him that, far from making his own weak Con- 
ceptions the! ground of his Inference, that thofe 
Things are form'd without Wifdom i the great Ad- 
vantages refulting from the Thing itfelf, mud 
needs induce him to conclude thereupon, that the 
Maker of it was nor only Wife, hue in a much 
higher degree more Wife than he who palTes this 
Judgment on fuch a wonderful Machine ; and that 
it would be much more commendable in him ear- 
neftly to endeavour to underftand it all, and to ex- 
amin into this Wifdom, which, tho' yet conceaTd 
from him, ought neverthelefs to be the Objeiit of 
his Adoration. 

Can he (how us plainly and clearly how Sounds 
are produced in TTumpeti^ Haut-boii, and other Wind- 
Mufick ? Can he account for the Motions and Mo- 
dulations of the Air inclos'd in them ? Are not in- 
numerable Circumftances relating to the Inftru-- 
ments of Sound, to the variations of Tonts, and what 
elfe belongs to the fame, ftill a Secret to him, and 
the greateft Philofophers ? And yet would he pre- 
fume to afcribe their Strudure, when he obferves 
their Ufes, to Chance or Ignorant Caufes, and con- 
clude that it was to thefe they ow'd their Original ? 

When therefore he contemplates the Inftruments 
of Hearing fo neceffary to all Men living, and the 
great number of them, let him, in order to come 
to a founder Mind, ask himfelf, whether If he could 
with any fhew of Reafon fuppofe a Man, from 
whom he had nothing to fear, to be the Inventer 
thereof, he could not, with much lefs Scruple of 

Vol. I. T Con 
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Confcience^ impute the Wifdom of fuch an Invent 
tion^ CO fuch a Man, than to Fortuitous and Igno- 
rant Caufes : and therefore whether it be not the 
Fear of being forced to own an Adorable and Pow- 
erful Creator which reflrains him, rather than the 
true Evidence of his own Mind ; how much foe* 
ver he pretends, that nothing elfe induces him to 
deny all the Wifdom and Contrivance in thele 
Things. 

I fay once again^^ let our unhappy Philofopher 
inquire firidly into thefe Things^ forafmuch as not 
only his Eternal Happinefs (which perhaps is a Jeft 
ro him) but all his Content Pleafure and Eafe even 
in this Life do entirely depend upon it; for the 
Matter being fo, that it is rather out of fear of 
meeting a great, and, to his Enemies, a Terrible 
God herein, than from the Convtdion of his Judg- 
ment^ that he refufes to acknowledge his Dread 
Creator^ and yet continues to Blafpheme him and 
his glorious Attributes, how can he at all be re- 
l^ated front fuch Fear ? How can he ever attain 
any certain Tranquility in this Life ? When from 
the Thoufand< of Objeds^ even from every Thing 
that he Hears, Sees, Sfnells, Tafts and Feels, he is 
continually put to feek for Arguments to quiet his 
Mind againft the Wifdom, Power and Goodnefs of 
the great Creator, which (hkie forth fo clearly in 
nil of them : and in each of which, if he does but 
difcover any Thing of thofe Attributes, as obfcure 
and dark as they may appear to him^ he will find 
new, and perpetual Occafions of Terror, And 
^nce he can no other way defend his Notions, but 
^by pretending thai he is ftill diffatisfy'd in a Bufi- 
rnefs, of which fo many wife Men own themfelves 
fully convinced^ and of the Happinefs refulting 
from fuch Conviction, will«he not feel (in con- 
templating the fmalleft Creature in this his uncer- 
:taincy, whether . thofe who*owa mi ferv6 a Qod 
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dre in the right) that continual Doubtings in fpite 
of all his endeslTours will arife in his Mind^ and 
threaten him^ in cafe his Notions are Wrong, with 
utter Ruin from the Difpleafure of his Maker ? 

Let an Atheift think with himfelf whether all 
this be not true^ and how Deplorable then his Con- 
dition muft be« And whether our Creator himfdf 
does not juftly make ufe of the Ear to convince 
fuch as he in the 94 Tfalni^ v. 8^ and 9. Underfiand 
je Brutijh at^ang the PeopU ; and ye Fools when will je 
h Wife t He that Planted the Ear, fliaU be not Hear ? 
He that formed the Eye^ (hall he not fee? I beg him 
therefore to refled in good earneft upon thefs 
Things. 

Sect. XIX. fVbat is meant ij Sounds 

Now whether or no the Spirit of God has 
thought fit to hint at the chief Properties of Hear-^ 
ingy fince Natural Philofophy has not yet clear'd 
up the fame : this is plain that the Properties which 
are beft known to us at this time^ feem to, be dif^ 
coverable in his Holy Word. 

To give a few Inftances thereof: It is obvious 
that all we Hear is only a kind of Sound ; this has 
been confider'd as a Quality inherent- in the Body^ 
by all the Antient Inquirers into Nature^ but a 
more (Irift and diftindl: Scrutiny has convinced 
later Ages^ that by Sound 2l twofold Thing is com^ 
monly underftood* 

Firfty A Motion in the Bodies from whence 
Sound arifes^ which again produces a tremulous 
Motion in the Air^ as that again move^ the Jn« 
ftruments of Hearings by the Tymfanum, againft 
which it firft ftrikes. And this Kind, which con-^ 
fids only in fuch aMotion^ is called by the Learned^ 
Sonus Primus. Vid. Bobnius and Bergerus in their 
Trcacifes about Sounds. 

T z , Secondly^ 
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Sutmiljy By the VJoviSouniis like wife meant^ 
that Senfacion produced in us by fuch a Motion $ 
fo that we muu not imagin chat what we Hear is 
in the Bodies or Air that furround us, in which we 
perceive nothing but a certain Sort of Motion ; 
juft as in the Senfations produced in our Body by 
the Prick of a Pin^ concerning which We muft not 
-fanfy that the Pain we feel is without us^ either in 
the Pin itfelf^ or in other Bodies : but that what 
we name the fenfible or Audible Souni^ does indeed 
begin in our Ears by fuch Motion of the Air^ buc 
does not acquire the true Properties of SomU till 
it be perceiv'd by the Soul^ which is after an un- 
conceivable manner united to the Body. Andjs 
what we call Sonus Sicundus. 

So thajN not to concern ourfelves here, how the 
Soul is afiteded^ there is one Souni which is form'd^ 
and has its exiftence in external Bodies ; and ano- 
cher Sound in the Ear^ and particularly in the La- 
hyrintbj by the Membranes that compofe the ex- 
tended Auditory Nerve j but properly in the Soul, 
by the Paflions and Senfations which are excited 
therein. 

Now if any one ihould inflft^ as it \% the Hypo- 
thefis of fome Philofophers, that all this belongs 
to one and' the fame Sounds it is but only changing 
the Names, and there will be no Harm in it ; it is 
no lefs true however, that, notwithftanding all 
thefe Things muft concur to produce a Sound per- 
fe£i in all its Circumftances, the Name of Sound is 
given by the Modern Philofophers to both j by 
which means many Properties thereof are defcrib'd 
with eafe and brevity. 
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Sect. XX. The Injlruments of Hearing are unnecejfary 
without Air. And Convilfions from thence. 

Now, as the Eye without Light, fo this won- 
derful Scrudure of the Inftruments of Hearing, 
would be in a manner ufelefs, if he, that takes fuch 
great Care of all his Creatures, had not vouch- 
fafed to encompafs that Globe upon which they 
live with a vaft Ocean of Air. Does not this then 
adminifter an occadon^to ijis alfo, to praife the 
Goodnefs and Wifdom of the Creator, who has 
been pleafed fo to adjuft thefe Inftruments of Hear- 
ing, that whilft Men live and breach in the Air, 
they are exa^ly adapted to difqover to us, after 
fuch a wonderful Manner, the Motion thereof^ by 
means of an Impreffion which the Sound produces 
in us ; and which is only applicable to this Senfe 
of Hearing ? 

Will any one dare to maintain, if he faw a Ship 
failing with all its Tackle, that the Ropes, Sails, 
t^ullies, and whatfoever elfe is neceiTary to adapt 
it CO the Wind, are put into fuch a State by mere 
Chance, or without Defign ; and yet that every 
one of them was very ufeful in caufmg the Ship to 
move ? And is it not more unreafonable to auert 
the fame of thefe wonderful Things,which, as to the 
manner of their Operation, have hitherto been in- 
fcrutable ? For thefe are not governed by a ftrong 
and fenfible Motion of the Air, fuch as the Wind 
is, but are adapted by a much more (ecret and in- 
fenfible Motion thereof, with the AHIftance of feve«- 
ral Mufcles, which dilate or contrad thefe Inftru- 
ments of Hearing : ^nd yet it muft be confefe'd, 
that the Ufes and Advantages of fuch a Motion are 
much greater than that produced by the W|nd in 
a Ship^ in which latter a very few may be concern- 
ed, but the forn^er affeds aQ living Cr^at^res ; and 
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the BeneBc thereof is communicated co, them after 
the moft convenient manner^ and even without 
any, Concurrence or Trouble on their Part. 

Sect. XXI. The Nerves that are moved in 

Hearing. 

To proceed now to thofe other Matters of which 
we promifed to fay fomething in the following 
Pifcourfe : We have fliewn before, in Tab. XI. Vig^ 
3, a fmall Nervous Body E O (which in Tfih. XII. 
lig.i. is reprefented by c 7) This is obferved to run 
acrofs the Drum-Membrane, between the two 
Auditory Bones, viz,, the Hammer C 5, and the 
Anvil B P^ and forafmuch as the Hammer CS is 
faften'd to the faid Drum-Membrane, tis plain er 
pough, that that Membrane being moved by 
Sounds, fuch Motion muft neceffarily be continued 
to the Hammer, and to the faid Nervous Cord or 
String £ O : So that in every Motion of the Druo)- 
Membrane, that is^ as often as one hears any thing, 
this little Nerve £ O, is put into a trpmulous 
Motion; 

Sect. XXII. TheUfecfthefaidlfervou (:ori, 

Concerning the right Ufe of thi? little 
Nerve the Opinions of the Anatomifts are various, 
all of em looking upon it as a thing fufiiciently 
obfcure. It is called by the Antients Chorda Tjnf^ 
Vani^ or the String of the Drunij and efleemed to 
be of the fatne Ufe a^ the Strings of the Soldiers 
Drums. 

Mr. Maurice Hoffman in his Idea Machip^, p. jji. 
has colleded the feveral Notions of the Learned 
about this Nervous String. FaOofius^ fays he, was un- 
certain what it was ^ Eufiachius takes it for a Branch 
of the Nerves of the Fourth Pair ; notwithfland- 
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ing which Mr. Ga[ftr Hoffman acknowledges ihge- 
liuoufly^ that he did noc knpw what fore of a Body 
this was^ nor to what End, nor where it was in* 
ferted ; and thought ic might be an uncertain Wp^i; 
of fporting Nature^ and that a great many wer^^ 
imiftaken concerning it. Whereupon Riolanus ha-^ 
▼ing iiace anfwerM him^ fays^ that it is a nervous 
Fibre derived from the Auaitory Nerve. Finally, 
Monfieur du Vertuj h^s irrefragably proved, tha( 
this nervous Cord is a Branch of the Fifth Pair, 
which proceeding forwards, joins itfelf to the hard 
Auditory Nerve. 

The faid Monfieur Du Vermy lays down the Ufe? 
thereof in his Treatife de Organ. Audita f. 12, jg.. 
faying, that it communicates Branches to the lit- 
tle Mufcles of the Auditory Bones^ and what elfe 
there may be in the Cavity of the Drum, in ordej: 
to produce Motion. 

Monfieur M. Hoffman fuppofes , that it ferves to 
^communicate Motion and Senfation to the Orum^ 
Membrane, at leaft to give ic its proper Tenfion. 

Touching this String, the Reader may qonfutt 
Valfalva^ who having written later than the above- 
mentioned Gentleman, has declared his Opinion 
with fome Warmth in his Accurate Defcription oftl^ 
Eaty Cap. II. §. 22. Thefe are his Words as they ftand 
there ; Moreover fb^t this nervous Branch runs fo naked 
and undifcoverd^ fo 0mple and alone^ fo regularly and fo 
conftantly thro* the Cavity of the Drum^ and particularly^ 
that it Ijes fo between the Auditory Bones y that it is inhr 
mediately put into Motion as foon as ever the faid Bones 
are moved ; all thefe Things (hetu^ that there is fome gre^P 
Myftery of Nature concealed in this Branchy and b^t/e 
therefore induced me frequently to contemplate the fanfe 
both with my Eyes and my Mind^ being defirous to find 
out fomething perhaps new in the Diffellion^ or at leaft the 
Qaufes thereof After which he tells us what his 
f houghts were concerning it, and y/hat he had ber 
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gun to difcover therein^ and fo concludes with 
thefe Words : 9^t finee I bsve not yet bad an Ofportu* 
pity t6 employ fo much Pains as I was Jefiroiu, and as 
^as re^uifite in tbhs Matter^ I jhall content nsyfelf with 
laving made known mj Intentions and Vnrfofes, and fay 
po more about it at frefent. 

This Gentleman does likewife own^ that this 
]Branch lyes between the Fifth Pair and the Audir 
tory Nerve ; but adds^ that he can't fee^ why we 
fnay not as well take it for a Branch of the Au- 
ditory Nerve, carried on to the Fifth Pair, as a 
jBranch derived from the Fifth Pair to the faid Att- 
dicory Nerve: But whether we maintain it to be 
the ^rft or the laft with Moniieur Dt$ Vemey, it is 
certain^ that this String has likewife a Communi* 
cation with the Fifth Pair ; and that being put in- 
to Motion by Sounds, it cannot avoid continuing 
fuch Motion, both to the Fifth Pair and to the Au- 
ditory Nerves. 

I have been more prolix in relating the Semi- 
jnents of the Principal Anatomifts upon this Mat- 
ter, to (hew that this little nervous Cord has occa- 
iion'd very ferious RefleSion^ among teveral Per^ 
fons, and that thany have fufpe£^ed, that there is 
Something ilrange and uncommon therein : And I 
Ihould not have offered my own Opinions concern- 
ing the Operations of the faid Cord, and rhe Pur- 
pofes for which it feems to be made, were it not 
to convince the Atheifts and Unbelievers, or at 
leaft Weak and Wavering Chriftians, that they 
will find fomething in the Stru6lure and Contri- 
vance of this String, that may excite in them not 
only Admiration, but alfo Reverence for the ado- 
jrable Maker ©f it. To propofe it therefore briefly : 
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S'E c T. XXI II. Tie Ffftb Tsir vfNtrvts to txeUe th* 

fajjious, 

m 

How much the Fifth Pair of Nerves contri- 
butes towards eKciting our Paflions or Inclinations^ 
with refped to the Inttrcofial Nerves, which ifluing 
frequently with a double Branch out of the faid 
Fifth Pair, liberally communicate Springs to all 
the Parts of our Body, and caufe Motions therein, 
may be learned from the Words of this great Eor 
quirer into the Nerves, Vieujfem, f. z^6 in Sva. whd 
lays. That the faid Fair is not only arrriei m to tk 
Eyes, Nofej Talate, Tongue, Teeth, and alt the Tart^ 
of the Mouth and Face ; but that it likewife derives its 
Branches to every thing ihat is in the Breafi and Bifly, 
and is even continued down to the Feet by the Intercoftals ; 
Adding farther, f>^i^'^• that this Communication 
of the Branches of'the Fifth Pair is, amdhg/Other 
things likewife, the Caufe why, purfuant to the va- 
rious Motions that are produced in the Brain, mil 
the Parts of the Body, and particularly of the Breaft^ 
are differently affe<^ed, and the Signs of our Ink 
clinations impreiTed upon our Faces, which are aU 
together adapted to thofe Paflions that are moved i 
and accordingly by the Changes of our Counte- 
nances, the feveral Emotions, or AfFedions of Love 
and Hatred, of Joy and Sorrow ^ of Fear and 
Boldnefs, are clearly exprefTed. 

Sect, XXIV* 7i^ Dura-Mater produces the Hie 

Emotions. 

^tcondty, H Q w iDuch the Motiom of the P^r^- 
Mater, wb.ich encompafTes the Nerves, do likewife 
contribute to the producing thefe Paflions and 
Emotions in the Mind, is known to Surgeons when 
jtbey {ouch the fame, and to Phyficians top very 
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freguendy in the Diftemper called rhe Ftrenitis or 
Frenfey, in which it appears that by the prickiog 
of this Membrane (whereby itsExpanHon is augt- 
mented^ and the manner of Motion alter'd (con- 
fbfed Thoaghts and extravagant Paffions^ fometimes 
Weeping^ then sgain a fudden fit of Laughter ; one 
while Fcar^ another while Bo}dnefs and Anger^ and 
innumerable other irregular Motions in Adions 
and Words^ vtfithout any external apparent Caufe^ 
Are produced in the poor Patient. Now this great 
Inftrument of fo many Adions^ this Dura^Maur^ 
has many of its Nerves from the Fifth Pair^ as the 
laid Vliujfmi has (hewn in feveral Plages ; (b that 

that is likewife moved thereby. 

•■ . . * 

: S E c T. %XV. tbi JEightb fair proJuas tbt fam§ 

EffiBs. 

Tbirily^ It may be * like wife obferved from (he 
faid VieuJJtns^ p. 347. that in many Cafes^ the Nenres 
of the Eighth Pair^ which the Ancients name the 
Wandering NerviSy ^r Far ^agum encompafs thofe of 
-the Fifth Pair in their Operations; and confequent- 
ly in many Places, by the interpofition of the Ner- 
vous Branches^ thofe of the Eighth Pair are inferted 
in the Intercoftals which proceed, from the Fifth 
Pair. And how much therefore thofe of the Eighth 
Pair do likewife help to excite the Paffions^ apr 
pears from the fame Author^ f. ^47, and 348. where 
he fays. Since the Eighth Fair has a Communicatim with 
the Auditory Nerves about tbe Origin thereof ^ we find the 
Reafon why not only different TaJJions are excited in tbe 
Soul^ according to the differences of Sounds y but alfo why 
the Heart and other Fatts, yea^ e^jen tbe whole Body^ art 
wrioujly affeSfd tbtrekj? 
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S p c T. XXVI. Tbe Juiitorj Nforve frtJgpes tht ' 

liktEffea. . 

Fourthly ^ W b find the aforementioned Monfieut 
yUujfens^ difcourfing about the Audi cor y Nerves 
in the following manner ; Tbtfe Auditcty Nerves 
rife elofe to tbe Root of tbe Eigbtb or Wandering Pair^ 
witb whicb tbe fofter Brancb of tbe faid Nerves rum 
along ; wberehy it comes tff fafs^ tbst tbere is fucb a great 
Sjmfatby between tbe Ear and tbe Bowels^ ivbicb are 
provided witb tbis Eigbtb Fair. Tbat aceording to tbe 
variety of tbe Sounds^ various Motions are produced noM 
only in tbe Brain^ but likewife in tbe Breafi, and often* 
tipses in tbe wbole Bedy^ and thereby (viz. on occafion of 
tbefe Motions^ various ifotions and Conceftiom are excited 
in tbe Soul. 

Befides all this^ it i$ likewife found tbat the 
harder Auditory Nerve is likewife inferted in the 
Eighth and Fifth Pair, and alfo fends a Branch to 
the Dura-Mater, befides thofe which it gives to the 
Inftruments of Hearing. See Vieujfens^ f* 340, and 
341. 

Sect. XXVII. the Motien of the Chorda TympanI 

does likewife excite the FaJjSont, 

* t 

i 

From all which it is therefore plain, that by the 
Motion of the Fifth Pair, and by that of the Audi- 
tory Nerve, our Paffions are excited ; and that thp 
Fifth Pair produces this Effed both from itfeif, as 
it fends feveral Branches to the Dura-Mater^ and 4 
^reat many to the Eighth Pair, which Eighth Pair 
iloes likewife excite the Paflions : The Auditory 
Nerve alfo has the fame EiFed, becaufe it is inCsr- 
ted in the Fifth and Eighth Pairi and in tbe faid 
JJlura-Mater. 

Now 
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Now forafmuch as ic has been already fhewn that 
the Drum-Membrane^ which is moved .by every 
Sounds can undergo no Motion unlefs the Audito- 
ry Bones, and by them the Chorda Tjmfani E O {Tab. 
XL Ftg. }. and C. 7. Tab. XII. Pig. i.) be moved at 
the fame time; and forafmuch as Du Vermy and 
Valfalva have both proved that this 15 a Branch ly- 
ing between the Fifth Pair and the hard Auditory 
Nerve^ aiid inferted in both ; it follows, chat this 
ClwJa being always moved by Sounds, both thefe 
Nerves muft likewife (hare in the fame. Motion ; 
Wherefore ic is Manifeft, that the Operation of this 
Chorda does Ukewife^ among other things, conflft 
herein, namely to bring che Body inta Emotions 
or Pamons of Mind by che fe Nerves^ or at leaft 
to difpofe and prepare it for the fame. 

Sect. XXVIH. fFbj the Hearing ahme all $ther 
Senfes, is btf adapted to theft Purfofes. 

TflE Sight \$ commonly efteemed the moft exp 
cellent of all the Senfes ; and Experience itfelf has 
made it a Proverb, That one Witnefs, who has feen 
a thing, is more to be credited than ten that have 
heard it ; which may be the reafon, perhap$^ that 
the Hearing may be adapted by its Strudure, even 
beyond the Sight^ to (tir up Paflions and Emotions 
in Humane Minds. 

But coniidering that the Great QOD, accord- 
ing to his endlefs Wifdom and Mercy, has thought 
fit to propagate Saving Faith in his adorable "Son 
by the means o£ Hearings as well before he took up- 
on him Human Nature, as particularly after that 
he left this World and entered into his Glqry : It 
feedied to me (if one may prefyipe to fay any thiijg 
of the Wife Defign 3 of the Almighty, when they 
are not fully reveal'd to us) for thefe Reafons, th?t 
the Inftruments of Hearinjg; have received fuch a 

dijSFereac 
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different Contexture from thofe of all the other 
Senfes^ For, in order to adapt them for fo uncdnr 
ceivably a great Work^ the following Properties 
are neceiTary thereto. 

Firfty That the Hearing, among all the Senfes^ 
(hould have the Faculty to reprefent to the Mind 
abfent Things^ either future or paft, by the means 
of the Sound of Words, and to make us comprehend 
them as if they were prefent *, whereas the Sights 
afid other Senfes, are only affeded by Objeds that 
are prefent to them. 

Secondly^ That the Inflruments belonging to the 
Senfe ot Hearing, have moreover fuch a particular 
Strudure, whereby they are enabled to excite all 
our Paffions and Indioations, and to awake the 
Powers of our Minds. 

The firft Property is proved by Experience ; the 
(econd has been already (hewn by the Defcriptioo 
we have given of the Chorda Tjwfani, and the other 
Inftruments of Hearing, to which might perhaps 
be added, as another Caufe, Firfiy that the Drum- 
Membrane itfelf confifls of the Union of two 
other Membranes, one of which is the Skin of 
the Auditory Tube, and the other a Part of the 
Dura Mater which extends itfelf thereto. Secondlj^ 
that the Air which is put into Motion by Sounds 
can immediately affed.the Dura Mater by the little 
Holes in the Cavity of the Drum, and by the Tube 
which is continued from thence to the Palate. 
Thefe Difcoveries we owe to Valfaha. But this 
we leave to the further Confiderationsof the Learn- 
ed ; Let ic fufiice here, that it has been plainly 
enough proved, that thofe Inftruments that belong 
to the Senfe of Hearing are adapted to excite the 
Paffions. 

S B c T. 
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St,ct. XXIX. An Experiment to Jhiw tie Fmt if 

Mufick. 

I N the tBfiory of the Rojal Academy in France, fot 
ihi Tear 1717* (under the Head of Obfervatians mpon 
Fbjfiekiin General) we find a Relation of a great 
Mufician^ and in the Hift. of 1708. of a Dancing- 
.Mafter: the firft of whom was taken with a con- 
tinued reaver and great Ravings ; and the iafi with 
a very violent Feaver attended with a kind of 
Lethargy, and afterwards with Madnefs ; and that 
both of 'em were perfeiftly reflored to their Senfes 
by Mufick. 

We alfo find feveral Obfervations made upon 
Perfons that have been flung by a Tarantula^ a 
Oeamre found in Italy , of the Shape and Size of a 
great Spider, which has produced the extreameft 
Diforders in their Underftanding, Motions and 
•Powers of Life ; the Faces of fome turning back, 
their Feet and Hands as if they were Dead ; others 
lying Speechiefs, or in deep Melancholy, feeking 
Solitary and Burying Places; fometimes digging 
Pitts and Holes, which they fill with Water, and 
' /wallow in the Mud thereof like Swine ; finally^ 
after having undergone innumerable Miferies, their 
Diftempers have only ended with their Lives. 

I fhall not enquire into the Caufes thereof, but we 
are taught by Experience, that this Great Evil, for 
which hitherto no other Remedy is known, can on- 
ly be cured by the Sound of Mufick, of which dif- 
ferent Airs and Tunes muft be played, according 
to the different Nature and Colour of thofe Taran- 
sdas that have given i^he Wounds. 

They that defire a fuller Information of thefe 
Matters, may be pleafed to confult what Signior 
iaglivi has faid about it. 

* V Whilft 
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Whilfi I was writing this^ a certain Learned 
Gentleman^ and a4j|reat Mafter lb ^Miafick^ did 
me the Honour of a Vifit ; and^ as our Difcourfe 
occaiiohally fell upon this Subje^^ was.pteafed to 
inform me that the famous iPaU^n Muiician^ A»g^ 
Vitally had related to him the following Story^ and 
alTured him of the Truth of it : Nsmrely^ that a 
certain Player upon the Lute at Vmm bad boaftec^ 
that by his playing he could deprivd the Hearers 
of the ufe of their Underflanding ; whereupon he 
was fent for by the D§ge^ who was a Lover of Mu* 
(ick^ and commanded to put his Art in Pradice bcf 
fore him ; wher^» after having played feme time 
very finely^ and to the amazement of the Hearers, 
he at laft began a mournful Tune, with a Defign, 
as far as he was able, to put the Dogt into a me^ 
lancholy Humour, and prefently afrer, he (truck 
up a jovial one^ to difpofe him to Mirth and Dan-^ 
cing ; and after having repi^ated thofe two Icinds of 
Tunes feveral times by turns, he was order'd by the 
Voge^ who feemed to be no longer able to endure 
thofe different Emotions which he felt in bis Soul, 
to forbear Playing any longer.' 

Now that fuch fudden Variations in Tunes, bf 
which Men are in one Minute's time rendered very 
Sorrowful, and the next no lefs Merry, do produce 
ftrange Effeds upon our Minds, may eafily be con- 
ceived by thofe that have ever felt the Power of 
Mufick from an able Hand : At leaft, it is very 
plain from hence, and from numberlefs other In- 
fiances, how much the Senfe of Hearing contributes 
towards exciting the Paffions. 
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S t c T. iXXX. Tbe Force #/ other SennJU. ' 
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< Ho w i^vft E, let no body think that nothing btit 
•good Mulick is capable of exciting Paffions and 
Diforders in the Minds of Men^ (ince we have feen 
the like Effeds produced by other Sounds^ E*- 
.▼crfbody can fornifli Itiftances of the extraordinary 
Einotionf and Paffions which tbe Noife of a Drum^ 
and the Difcharge of Guns^ do excite in the Souls 
of thofe that have been in Sieges or Engagements 
hy Sea or Land. 

Phyficians likewife meet with many fuch Inflan* 
ces in their Pradice. Thus we fee Women that 
are troubled with Hyfterical Fits oftentimes upon 
the (hutting of a Door^ the fallingf of a Book^. or 
any other unexpeded Sounds very much diftarb'd 
and frighten'd^ lb as to ft^rt or leap at it. 

I have met with fome^ that being troubled with 
this grievous Diftemper ^ are not in a continoal 
Frightj but complain very often^ that they fanfy 
they hear the common Voices of Men juft as if 
they were the flirill Sounds of a Great Bell conti^ 
nually ringing in their Ears^ which made them 
ready to faints 
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CONTEMPLATION XlV. 

Of f be 5f ray^x of Tafttng^ Smelling and 

Feeling. 



S B c T. I. Of the TSteceJJitj of the Tajf: 

NOW as the great Creator is wonderfully WifS 
and Gracious in adapting us td the Sepfes of 
Seeing ^nd Hearing^ he is not lefs fo in the Man- 
ner by which he nukes our Meat and Drink, the 
two necfeflary Supports of a decaying Life^ fo a- 
greeable to us. 

It feems very linreafohable and improbable, that 
any body (hould be negligent in the feafonable Ufe 
of Food ; bur^ unlefs it had alfo pleafed the Good* 
nefs and Loving Kindnefs of our adorable Creator^ 
to beftow upon us the Senfe of Tajfing^ zni there- 
by to render the trouble of Eating and Drinking 
graceful and pleafing to us, there feemed a Danger 
that many People would have confider'd it as a Bur- 
den and Slavery^ and would therefore have bfreti 
let it alone, a: leaft, they would not have ufed it 
in due TiiTie or Quantity. And this Will not api- 
p.ar ftrange to any Body that has ever obferyed 
with how much Averfion^ arid many titries with 
Loathing too^ we are brought to the ufe of .Medi- 
cines, which, vith refped to the lieceffity of ^em, 
do far exceed tood itfelf; 

Vol. t U S zc r. 



v^ 



go2 The Religious Fhtlofopber. 

Sect. II. the Seat of Tafiing is in the Mouth. 

Now can any Man think that it happen'd with- 
out the Wifdom of the Creator, that the Senfe of 
Tailing fiiould be juft placed in the Mouth, in 
which all Food is at firit received, mafticated, or 
made fmali by Chewing, and moiften'd with Spit- 
tle, and no where elfe ? 

Sect. III. Several Uciioms about the Infiruments of 

Tafiing. 

But, in how great Darknefs the Ancients 
were, with refpeft to the true Inftruments by 
which this Senfe of Tafiing is performed in us, 
and how doubtfully and varioufly even the Modem 
Enquirers have writ concerning them, may be 
learned from the Letter of Aiahigbi de Lingua ; fome 
placing the true Inftrument ot Taft in the upper 
Membrane of the Tongue j others in the^pungy 
Membrane thereof,* others again in the Nerves that 
are fpread throughout the whole Tongue i fome 
in the Almond- Glands, and their extended Mem- 
branes J others in the Throat ; a few in the Pal- 
Jate, which laft-have been entirely confuted a few 
Years ago, by the Learned Bobnius^ Cinul. Anat. p. 
37 J. At prefent moft People place them in thofe 
little Protuberances, which they call the PapilU or 

Nipples. 

Se c t. IV, The Infiruments of Tafi. 

W E (hall not let ourfelves farther into this Mat- 
ter, which perhaps may be hereafter cleared up 
by more Experiments, but only fay, that the laft 
or the above- mentioned Opinions is efieemed th€L 
trueft, by the greateft Enquirers into Nature 

, among 
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among the Moderns. We fee then, that the Stru- 
^ure of the little Nipples appear pecaliar in the 
Tongue above other Parts, and that they have fuch 
a fingular Form, as feems to be required for one of 
the external Senfes: fince it is probable, that in 
the Tegument of the Tongue, thefe Orifices were 
exprefly made in order to admit into them the Par- 
ticles of Food moiften'd by the Glands, and to con- 
vey them to the Papilla that lye there-under,where- 
by they are afFefted with that Senfation which we ' 
call T^fi. 

For which purpofe the accurate Diifedions of the 
above-mentioned Matfigbi and others, have ffieWn, 
that the Nerves of the Fifth and Ninth" Pair, which 
are held to be the Nerves of Tailing, are inferted in . 
thefe PapilU after a particular manner, and fcem 
chiefly to form this whole Nerve and Papillous Bo- 
dy ; accordingly (as it is likewile obferved by the 
fame Malpigbius Jk Lingua^ p. i6,) we find, that the 
Nerves that are adapted to one of the external Sen- 
fes, are at laft dilated' into a flat and membranous 
Body* 

Now In what mailner foever all this is of ufe to 
the Senfe of Tafiingy we may at leaft obferve here 
like wife, the wonderful Wifdom of the Creator^ 
who has been pleasM to lodge in the Parts of the 
Mouth fuch Inftruments as are proper to excite in 
tis this fenfation of Tafi ; of which, tho' the Stru- 
cture were perfedly underftood by Anatomifts ; yet 
the moft skilful of ^em allxould never be able fo 
much as 'to guefs how the Soul would be afFeded 
thereby, had he not ' before-hand been taught by 
continuar Experience, what it is to 7<i/ a thing. 
And can any one fanfy that fo Neceffary, fo Won- 
derful a Texture derives its origin from tneer Chance, 
or the ignorant Laws of Nature ? 

U 2 Sect: 
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S B c T. V^ arid VI. Experiments to jhew that the Taft 

is in the Palate. 

The famous Enquirer into the Secrets of Na- 
ture, Malpigbiy has difcqyer'd PapHU or Nipples in 
the Palate, or Roof of the Mouth, and in the 
Cheeks alfo ; fo that according to his Hypochefis^ 
the I?alate, being likewife provided with the true 
Inftruments of Taft, muft neceflariiy have that Sen- 
fation alfo. 

To this we may add, that the later Writings of 
the Profeifors Bergerus and Hoffmanns^ publi(hed fmce 
the Year 1700. do alfo pofirively alcribe the Taft 
to the Palate, affirming, that Pliny in his Natural 
Hiftory has done the fame j but they are particu- 
larly induced thereto by the afore-mention'd Ob- 
fervations of Malpigbi -, and farther, by the account 
we have in the third Year of the German Efhimeri* 
Jesj of a Child of about 8 or 9 Years old, in low- 
er PoiSon^ who in the Small-Pox loft his whole 
Tongue by a Cancer, and fpit it out by Piece- 
meal ; infomuch that at laft there did not remain 
any Sign that he had had one. Notwithftanding 
which, this Child did not only Speak, Spit, Chew, 
and fwallowhis Viduals, but could likewife Taft,by 
the remaining Structure of his Mouth ; and ("asthe 
Author, who was a SuvgtonoiSaumur^ fdtys' cb, 8.). 
he could diftinguifh all kinds of Tafts very well; 
whence the Writer farther infers from Plinjj that 
the Taft muft alfo belong to the Palate. 

Buc fmce this is a thing in which Experience, 
as in all others, ought to be the Judge, and as the 
tryal hereof may be eafily made ; Let a Man only 
take a little powder'd Sugar, Syrup, or any other 
fweet Master, and lay it upon the Tongue ,• and 
as foon as ever they are melted he will begin to 
Taft i probably, becaufe they then begin to pene- 
trate 
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trate and fink into the Orifices of the upper Tegu- 
mertt of the Tongue, with the moifiure of the Spit- 
tle, and fo irritate the Nervous Papilla that lye un- 
der the fame. 

But if he proceeds farther, and endeavours to 
fwallow the fweet Matter when 'tis metted, and 
to that End, preffes it with the Tongue againft 
the hinder Part of the Palate, he will plainly find, 
that that Part is likewife affefted with the Sweet- 
nefs ; and efpecially, if after fuch Swallowing, he 
prefently draws the Tongue back again to the Pa- 
late , keeping it down in fuch a manner that it can- 
not touch the fame, he will find, that when after- 
wards the Taft of the Sugar dobs ad upon the 
Tongue a little more fenfibly, the Palate will be 
alfo more fenfibly afFeded' with it for a time, prom 
whereby, at leaft, of how little moment foever this 
Experiment is, all thofe difagreeing Notions feem 
to be over-thrown, and the Opinion, that the Senfe 
of Tailing is likewife in the Palate, is eftablilhed 
upon them. 

S E c T. VIL TZ^ Inftrummts of Smelling. 

N o w to pafs on to the Senfe of Smelling j Can 
any one without acknowledging the Wifdom and 
Goodnefs of GOD,.obferve, that whereas the Bone 
of the Head is otherwife fo hard, the Nerves of 
Smelling have a Bone to themfelves, which, in or- 
der to afford them a Paifage, is full of little Holes 
like a Sieve, and which is therefore called the 5pm- 
gy or Sieve4ike Bone ; thro' which the faid Nerves 
tranfmit their little Threads and Branches (being 
there encompafled by the Durs-Mater) to the Pa- 
pillous Membrane or Flefli, as fome call it, which 
lines the Cavities that are in this Spongy-Bone, 
and in the top of the Noftrils, and which Nerves 
.9re expanded therein, in order probably to com* 

U 5 pofe 
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pofe the Inilrumenc of Smelling ? For that this Iq- 
nrument^ which produces Smelling^ is not belo^^p 
but at the top of the Noftrils^ appears from hence \ 
that in order to Smelly a drawing in of the Breath 
is necelTary^ whereby the Particles of the Olfado- 
ry Matter being mingled with Air^ muft ilrike with 
fome Force againfi the Papillous Tegument:^ to 
produce the Senfe of Smelling : And every one that 
holds his Breathy tho' never fo little^ can eaflly ex- 
perience^ that tho' any Smell be brought under his 
Nofe^ yet he is not aiFeded with it^ till he draws 
in his Breath again. 

This Experiment feemed indeed too trifling and 
too well known to be mentioned here ; were it not 
that a certain Learned and Ingenious Author had 
denied the fame. From whence again^ as above^ 
in the Bufmefs of Tailing^ the Weaknefs of all that 
is Humane does but too eafiiy appear. 

Sect. VIII. CmvlBlons from the foregoing Ohfer- 

' nations. " 

N o w^ can any one that is endowed with Reafon 
deny the wife Difpofitions of thefe Inftruments^ 
namely^ that fmce the Olfadiory Particles are con-^ 
vey'd by the Air^ the Inflruments of Smelling are 
to be found exadly in the Place throf which the 
Air continually panes and repaffes on the account 
of Refpiration ? That they are placed juft over the 
Mouth to communicate to us^ at the firfi^ by this 
Seijfe of Smelling, fome Knowledge of the Qua- 
lities of Meat and Drink which we are about to 
life? That the Noftrils are broader at the Bottom, 
that they may receive fo much more of the Olfa- 
^ory Particles i but narrower at the Top; to the 
End, that by the Compreffion of thofe Particles, 
the Olfadory Membrane and Nerves ipay be the 
more powerfully affected therewith ? 
^- ^ ; ' ' ■ ■ • • Sect. 
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S E c T, IX. Tie Senfe of Feeling. 

B E s I D E s the foregoing Senfes, the Inftrutnents 
of whicln ^r® ^'^ difpofed in their proper Places, 
there is one more, which is called the Feelings which 
is in a manner diftributed throughout the whole Bo- 
dy, efpecially, if we underftand thereby the Senfa- 
tion of Pain : But if we do not extend it any farther 
than to that Power or Faculcy by which, when we 
touch any Bpdies without us, we are /enabled to 
difcover the Roughnefs or Smodthnefs, the Soli- 
dity or Fluidity, and other Qualities thereof, we 
\can only then fuppofe the Seat of this Senfe to be 
in the Skin. Accordingly, we know that this lat- 
ter is diftinguiihed in the Latin Tongue by the 
Word Taiius, or Touching j and that when we 
would mention the Senfation of Pain , we ex- 
prefs it by the Word Senfus ^ and not TaSm Dor 
forts. 

Sect, X. The Infiruments of Peeling. 

Now that this laft, that is to fay the Touch, is 
only Seated in the Skin, which is naked and ex- 
pofed to the Objeds that are without us, is fuf- 
ficiently known to the Modern Anatomifts i as 
alfo, that there is in the Skin a Difpofition and 
Contexture^ analogous to that of the Tongue, 
which the diligent Malfigbi and others^ find to con- 
fift (befides the Blood and other Veffels) of Glands, 
each of which has a little Receptacle or Hole that 
is open externally, and affords a Paffage to the 
Svyeat and Perfpiration ; From whence it comes, 
that there arife outwardly from the faid Skin little 
Pyramidal Protuberances, like Nipples, which are 
encompaffcd and fattened together by a Rcti*for- 

U 4 mous 
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mous Body lying between [the Cutu and the C«- 
ticula. 

Thefe VaftlU or Nipples, are what have beeij 
of late Years, and with great appearance of Tiuth, 
accounted the Inftruments of Feeling, becaufe the 
Miprofcopes feem to inform us that they fpring 
from the Nerves^ the Branches of which are in- 
ferted very thick in the Skin^ and are more nume- 
rous in Proportion, t^an thofe that run 'to the 
Mufcles or any other Parts^ as the great De- 
fcriber of Nerves, Vieujfens , has (hewn in his 
Preface concerning them. It is likewife plain 
from hence, by the help- of the Microfcope, that 
thefe Papillous Protuberances make the upper Skin 
rife in many Places, to the End^ that it may be fo 
much the more eafily afie£led by the Contad of 
External Bodies. ' . » . 

Sect. XI. ConviBions from the forezoinr 

Objtrvattons. 

How ufeful now this Senfe of Feeling is tq 
Mankind in numberlefs Cafes is fufficiently'known 5 
and the more, becaufe every one that wants it^ i$ ' 
ip many Accidents difabled from preventing his 
Ruin ; as has been found in one, who having loft 
theSen(e of Feeling, together with Motion, ort 
one fide of the Body, and fettin^ too clofe to the 
I^ire, was miferably Burnt before he was in the 
leaft aware of it. Can then an Atheifi fay, that 
he is not bound to be very thankful for fo great a 
Benefit as this Faculty is, whereby he is immediate- 
ly made fenfible of any violent Hear, and confe- 
quently enabled to avoid the fame and niany other 
Ihconveniencies ? Or wJU he fay ^ that it is a 
fimple and ignorant* Caufe that has befto we'd this 
Senfe of Feeling not 6nly upon one Man, but like- , 



TJ^e keligious Fhilofopker. 309 

v^ife upon all^ and fixed it not in one only^ but in 
all the Parts of the external Skin. 

Sect. XII, The Fingers and Palms of the Hand have 
a more acute Senfe of Feeling than other Tarts of tBi 
Body. 

Is it without Defign, that in thofe Parts in 
which we explpre and feel external Objeds, thi? 
Senfe is much more fine and tender than, in thofe 
which we feldom ufe for that Purpofe ; for it \% 
known to every one, that a Man feels more accur 
rately with the hollow or Palm of the Hand^ or 
the tips or extream Parts of the Fingers^ than in 
xnoft other Places ? 

And this is one of thofe Reafons from whence it 
is inferr'd, that this Papillous Body^which lies be- 
tween the Skin and the upper Membrane is t^e real 
Inftrument of Feeling : bince it appears by expe- 
rience ("according to the Teftimony of Malpigbi, 
and after him of Bobnius^ Bergerus, and others^ that 
in thofe places^ namely, the Palm of the Hand 
and the Tops of the Fingers, which above other 
i?arts are particularly ufeful in Feeling^ there is 
likewife a greater CoUedion of thefe Papilla or 
Protuberances, than in the other Parts of the Body, 
which are not fo frequently ufed for that purpole. 
It is likewife obferved by Bergerus^ that thefe PapiUa 
are much iiiiore numerous, as well as large, at the 
Tip of the Tongue, and in the Lips j and that 
thefe Parts do feel more accurately, as it is necef- 
fary they (hould, to the end, that they may imme- 
diately difcover when the Food is too warm or pre- 
judicial any other wife. 
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Sect. XIII. CmviStions from what ba$ beenfaii above^ 
conaming all the External Senfes. 

\V E do now here intrcat all fuch as ftill (eem 
to doubt of the Wifdonij Goodqefs and Power of 
their gre^t Creator, yea, even the mod unfortu- 
nate and obdurate Atheifts^ in cafe they can or will 
receive any kind of Inftrudion, that they would 
fcrioufly confider with us this wonderful Difpo- 
fition and Strufture of the Senfes^, and the vaft Ad- 
vantages accruing thereby, not only to one, but 
even to all Men who are in Healtli : And then let 
'em fay, whether they can ftill maintain with a 
good Confcience, that the Greatnefs and Good^ 
nefs of Him that formed them^ does not fhine out 
as brightly, yea, and more too in all thefc things, 
than the skill of an Artificer in the Conltrudion ot 
any curious Machine. 

When he confiders that the Smell and the Taft do 
likewife fervc to inform us, not only of the good 
and bad Qualities of our Food, but that the Plca- 
fure which we find thereby excited in us, is an in- 
ducement to undergo this daily and continual la- 
bour and trouble of Eating and Drinking j will he 
fay, that this happens by Oiance, and that h^ is 
not at all indebted to Providence for all this ? That 
is to fay, for fuch noble Exhalations and Pbrfumes 
that proceed from fo many Plants, Herbs, Flowers, 
Gums, Spices, and other Things; for fuch a varie- 
ty of agreeable Tafts, which he daily enjoys from 
all thofe Eatables and Drinkables chat ferve for Food 
and Refrefhment to us. 

When he fees that leveral Parts belonging to our 
Bodies, fuch as Bones, Nails, Hair, Teeth, fo 
faf as they are naked, have no Senfation in them, 
and yet our whole Body is encompafs'd exrernally 
with a Covering and Skin which has the Faculty 

of 
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of njaking known to, and informing us of every 
'Thing that does fenfibly approach and touch ir« 
Can he think fuch a Stru£lure as this is brought 
about without any wife Defign^ and will not any 
intelligent Perfon think it unconceivable ? 

When he confiders, that the great Wonder of the , 
Sight enables Kim to contemplate the Sun, the 
Moon, and even thofe Stars that are at an uncon- 
jceiveable Diilance from him ; and that this Senfe 
|s adapted to an Enquiry into the Magnitude and 
Motion of fuch glorious. Creatures, and to obferve 
their Laws and Properties ; that this Senfe of See- 
ing can impart to hfm the Knowledge of many 
Things that are out of the reach of ail the other 
Senfes; that its Inilruments are of (o wonderful 
a Strudure as has been already (hewn : That to 
the end, that nothing may be wanting to render 
this Senfe compleatly ufeful, the immenfurable 
(pace of the Heavens is every where filled witb 
Light : And particularly to th^ end, that this Sen- 
facion (hould not be produced in Men without Plea- 
fure and Agreeablenefs, the unconceivable number 
of Rays of Light is divided into fo many kinds, ei- 
ther of Figure or Motion, as reprefent to us all vi- 
fible Objeds with the molt pleafing Colours. Can 
he ftill fanfy, that there is no Dcfign nor Contrir 
vance in all this ; and that fuch a wonderful Or- 
der and Regularity of every Thing, with refpeft 
to each other, whereby Light is thus adapted to 
the Eye, and the Eye to Light, are all of 'ent 
the refulc of Caufes working together without Or- 
der, and without Underilanding ? Let him once 
again ask hitpfelf thefe Queftions in his moft feri- 
ous Retirement. ' 

The leather, if he obferves, that the Hearting in- 
forms us of the Motion and Percufliori of Bodies j 
Jof which we oftentime^s can get no Knowledge by 

other Senfes i no, not even by the Sigh^; That; 
ir' ' • • ■ ,. there- 
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therefore, fince the Light does only caufe us to fee 
fuch Objefts as are before us, the Rays of jr only 
moving in Right Lines ; the Hearing warns us of 
Things that are round about us, and fuch as are 
fomecimes even concealed from the Sight, becaufe 
Sounds pafs thro' all imaginable Curvities. 

Without this Senfe of Hearing, how great would 
the trouble be in communicating our Thoughts to 
each other ? What Inconveniencies would occur 
to every one in Learning of Arts and Sciences, in 
Trade, in Pleading and other Worldly Affairs ? 

Now can any one be convinced from the Stru- 
Aure of a Watch, a Mill, a Houfe, and Thoufands 
of other Artificial Machines, that the Maker of 
them proposed to himfelf fome End in the forma- 
tion of them J and yet with a fafe Confcience im- 
pute to tneer Cbanct the amazing Texture of the 
Inftruments of Hearing ? And the rather when he 
confiders this Globe of the Earth furrounded with 
an Ocean of Air, of which one of its Ufes is to 
conveji Sounds to our Ears? 

Let therefore one of the moft conceited Philofo- 
phers, one of the moft Strong Mindsy in his own Opi- 
nion, ox rather one of the moft to be lamented 
Atheifts, tell us here, in cafe he had always wanted 
one of his Senfes, for inftance, that of the Sight, 
whether, by the help of all his Philofophy, he could 
ever have known or learned what a fort of Senfa- 
tion that was, or how Men are affeded with chat 
which we C2A\ Seeing. 

Let him make known to us, fince the Bodily In- 
ftruments of all our Senfes are all equally produ- 
ced by, and (Jo confift of the fame Bread, Water, 
and other kinds of Food, how it comes to pafs, 
that his Han^ has not the Faculty of Seeing as well 
as hii £j c j that nis Foot does not hear as well as 
bis Lar, altho' the Light and the Air may be made 
to fall upon thofe Paicb an the fani^ Figure and Mor 

t)on. 
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tion. Can any one think, that their diiTerent 
Forms produce fuch Senfacions ? Let him then fliewr 
us how they do ic : Let him examinee his Meat and 
Drink after all imaginable Ways^ and tell us thb 
reafon, why the fame Bread in the Ears becomes 
an Inftrument of Hearing, in the Tongue of Tatt- 
ing^ in the Nofe of Smelling^ and in the Skin of 
Feeling : He muft refolve it all into the abfolute 
Will of that adorable Creator^ who is unfathom- 
able in thefe his Ways, and who communicates to 
our Souls the Knowledge of thefe Things, in fo 
wonderful a Manner. He mufl therefore be ftark . 
Jilmd that does not difcover G o d in all thefe 
S.enfes. 

Is there no Defign nor End to be obferved in all 
this ? Let then an unhappy Acheiil tell us^ if he 
had a mind to make himfelf or any other Perfon 
happy, and had the Power to do it, whether, he 
would not endow them with every one of the Fa- 
culties that are found in thefe Senfes : And in cafe 
he could have produced any Thing like them, tho' 
in a much lower degree of Perfedion, by his Skill 
and Ingenuity, whether he would not think it a 
very great wrong done to him, if fome Body, judg- 
ing of his Performance, Ihould not, or would not 
fee the Wifdom and Contrivance of the Maker 
therein. And can he ftill remain infenfible of his 
own Blindnefs, who declines to acknowledge the 
fame in fo aftonifliing a Machine, as thar of Hu- 
mane Bodies ? The rather, whilft he perceives, that 
in order to render all our Senfes compleac and p:r- 
fe(ft, ^/V, Light ^ Plants y Living Creatures, and the 
whole Uniwrfe almoft, muft contribute thereto-. 

If then the Contemplation of all this cannot in- 
duce him to acknowledge his Maker^s Goodnefs, 
and his own Obligations on thefe Accounts, with 
the utmofl Gratitude,* let him but confider with 
himfelf in what a deplorable Condition he would 

find 
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find himfelf and every Thing befides^ if Mankind 
were deprived of thefc EfFeSs of their CrearoPsi 
Favour, which appear in all their Senfes: And led 
him for once fuppofc, that there was a Man who 
having none of thefe External Senfes, did neither 
Ste^ Hear, SmeU^ Tafi, nor Feel, Now, tho' a Man 
were always to live thus, even in good Health, 
could he fufficiently exprefs the Miferies of fuch a 
State ? He that rightly weighs it, would he not ra- 
ther wifh to be Dead, or to have never been Born, 
or even to have been a Stock or Stone, than which 
he is but little better in fuch a State ? Now if with? 
out this Mercy of God, the Mifery of every par- 
ticular Perfon would have been fo great \ to what 
(halt we compare that of the vaft Number of Men, 
who together make up all the Nations of the Earthy 
in cafe there were to be found upon it no other 
Creatures, but fi/iW, Deaf^ InfenfibUy arid f6 forth ? 

Have we then beftowed upon ourfelves thefe Pcr- 
feftions of the Senfes ? No certainly. Has then 
mere Chance been able to do it ? By no means; 
for Chance is difpofed to kSt as well one way as 
another j and yet we find, that far the greater Parr^ 
yea, all found People, are born with all thefc 
Senfes. 

Let therefore a miferable Atheift confefs, that 
he is not only ignorant, but that he muft like wife 
for ever remain fo, of the manner in which bur 
Sen(es are produced, and do operate in us./ All of 
them cohfiit in a Motion and Impreffion that ex- 
ternal Objeds make upon us j all of them coniift of 
a Motion or Paffion of feme of the Parts of our 
Body ^ all of them confift of Inftruments produ- 
ced by the fame Meat and Drink j and,- according, 
to the bcft Philofophy, all of them feem to refulc 
only from a various Motions of the fame Matter. 

Whence then proceed the different Conceptions 
which we find in ou):felveS) upon Seeing^ Hearing, 

Tafiing, 
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Tafiing^ SmeUing and Peeling ? Muft not then the 
Acheift^ fince there can be no other Subterfuge, 
acknowledge that there is fomething Immaterial in 
us, which is the Caufe thereof? tec it be fo : But 
if it be Incorporeal how can it be moved by fome- 
thing that is Corporeal ? For there is nothing but 
Bodies and Mdtions, both in the Matcers round 
about us, and in the In(trument$ themfelves of our 
Senfes : Will he fay then, that a Soul cannot be 
moved becaufe it is Incorporeal? How then does 
It happen, that a Subftance, which can neither b& 
moved, nor touched by Bodies, is yew affefted by, 
or thro' the Motions of Bodies i and can Set, Hear, 
Taft^ Smell oz Feel ? For that it is fain Fad, canoot 
be dcnyed. 

I think we need not ufe any farther Arguments 
to drive an Atheift into a Confqffion of his total. 
Ignorance. And if he does not know how all 
thefe Things come to pafs, as his owtf Confcience 
muft convince him that he does not, hpw can he, 
if he would be taken but for a tolerably Wife Man, 
pretend to maintain it for a Truth, that a Thing, 
which he does not know how it happens, can be 
produced by the neceffary and ignorant Laws pi 
Nature ; Let him refled upon all ,the Things moft 
ferioufly with himfelf, before he proceeds any far- 
ther. 

If then this is only to be afcribed to a Powerful, 
Wife and Gracious Creator, who, that has the leaft 
fpark of Gratitude or Gcnerofity in him, can for- 
bear owning thefe Benefits with 9, Thankful Heart ? 
And even tho' it were an Atheift himfelf, could he 
perfift in Blafpheming a G o d that had accumula- 
ted on him fo many Favours, and in denying all 
his Attributes, yea his very Exiftence, muft he not 
expefl to feel at laft the Vengeance of that Power 
which he had fo long oppofed ? 

Sect, 
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Sect. XIV. Farther ConviSiohs from the limit td 

Powers of OUT Senfes. 

I have ofren contemplated with the deepefl Hu- 
mility ^ not only the afore-mention'd wonderful 
Stru(^ure^ and invaluable Advantages of. our Ex- 
ternal Senfes^ but likewife the unfearchable Ways 
of our grelat Creator in determining and bounding 
the fame. The unhappy Philofophers may fanfy 
perhaps to cover themfelves againft the Stings and 
Reproaches of their^ own Confciences, by objed- 
ing, that fince fo Powerful a Being has fo boun- 
tifully beftow'd fuch Perfeftions on Mankind, by 
adorning them with the Faculties of the. external 
Senfes^ why has he not diftributed the fame m 
equal degrees of goodnefs to every individual Per- 
fon, to which we fee fome of ^em afterwards at- 
tain, by the (lelp of outward means ? 

In anfwer to which, we {hall not flop here to 
ihew, that it does by no means agree with the 
condition of any one who is nothing but a Creature, 
to prefcribe Laws to his great Creator ; and in cafo 
a Pot fhould fay to the Artificer who made it,- why 
haft thou formed me thus ? They themfelves would 
deride the abfurd Queftion : This is certain, that 
not one of thefe Philofophers is able to produce 
the leaft Argument, to (hew that ic is not much 
mdre equitable to confefs with Chiiftians, that we 
muft only afcribe it to tl e Will of the Supreme Go- 
vernor of all Things, that the Faculties of Men 
(hcu'd not rife to the higheft Point of Perfedion iii 
'this Life ; and that his Wifdom refcrves this for fuch 
only whom, in the approaching Eternity^ he will 
vnuchfafe to make proper Subjeds for knowing his 
Attributes in the higheft degree of Glory j rather 
than to think it a defed in the Power of him, who. 
muft be own'd Infcrutable in the Things he has al- 
ready done. But 
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But let us Ijkewife in our turn ask thefe Obje- 
dtors another Qucftion : muft they not own that ic 
would be an undeniable Token of the vileft Ingra- 
titude, if a Man, that had received 'from another 
who ow'd Him nothing, more Favours than he could 
have even dcfired or thought of, fhoiild obferve af- 
terwards that the Wifdom of Kis Generous Bene- 
faAor might have extended itfelf yet farther, and 
that his Power was infinitely greater, fo that if he 
had thought fir, he could have endowed him with 
more noble Faculties than what he had hitherto 
beflow'd upon him ; and thereupon make this un- 
reafonable conclufion, that Hnce he had hot given 
him all he could, he therefore owM him nothing 
for what he had already received from his liberal 
Hand? 

But if all that we have already faid concerning 
the Senfes, be not fufficient to convince him^ let 
iis go one flep farther, and (hew, that even the 
Bounds themfelves, within which the extent of the 
Power of outward Senfes is confined, do iikewife 
contribute to make us niore happy, than if they 
could be extended a great deal farther, as in this 
laft Age they are found to do, by the help of Ar- 
tificial Inftruments. 

Let us fuppofe, that our Eyes had the Faculty of 
our Modern Microfcopes \ it is true, that they 
would (hew us a World of new Creatures ; a drop 
of Pepper-water, or Vinegar, and the Seminal 
Matter of Creatures Would appear like Ponds or 
Rivers full of Fi(h j the Scum of fbinking and pu- 
trified Liquors, like a Field full of Flowers and 
Plants J the Mites in Cheefe, like g^eat hairy Spi- 
ders^ and a Thoufand other Things in like Propor- 
tion i but it niay be alfo no lefs eafily conceived 
what a Loathing of many Things, which iii them- 
felves are' otherwifd very good and ufeful,* thefe 
SWatoois of Jnfe^s would prodacQ in usi which per- 

X ^•- bap» 
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haps would be more evident^ if you had (ken as I 
have^ how fome People viewing che Mites in a 
piece of Cheefe thro' a Microfcope^ and upon one 
of thefe exceeding fmall Creatures falling ofF^ fud- 
denly fnatch'd away their Hands, for fear it (hould 
fall upon them^ which^ by reafon of the Smalnefs 
of the Creature^ excited a general Laughter in 
ibme of the Standers by; but in others^ more grave 
Refledions on account of the Wifdom of God^ 
who has been pleafed to conceal thefe Things from 
the naked Eye of Ignorant and Fearful People : 
And yet to blefs the Difcoveries of Men by the 
Inventions of New Glafles^ fo far^ that the necef- 
fary Means fhould not be wanting to fuch as endea- 
vour to look into thefe Wonders. * 

Moreover, would thefe Philofophers even dare 
to defirej that their own Eyes (hould be endowed 
with the Qualities of the beft Microfcopes in cafe 
they undernood the Nature and Foundation there-* 
of? And would they judge themfelves more happy^ 
by feeing an Objed fo fmall in icfelf, magnified to 
fo large a Size ? When in the mean time all that 
their Sight could extend itfelf to^ would be con- 
tained within more narrow Bounds than that of a 
Grain of Sand ; nor would they be able to fee any 
Objeds plainly and diftinAIy^ but fuch as were at 
no farther Diuance from their Eyes^ than one or 
two Inches : And as for all other Things that Were 
more remote^ fuch as Men^ Beafts^ Trees and 
Plants, to fay nothing of the Sun, Moon and Stars, 
thofe fublime Creatures, they would either be en- 
tirely invifible to them, or would appear at leaft 
very confufedly ; yea, if all this were fo, and that 
the natural Sight could penetrate as far as the finelt 
Microfcopes, none that have ever experienced the 
fame can deny, but that, by the help of them^ one 
may fee Bodies ^ compounded of a Thoufand lirde 
Particles; and cdnfequtntry, that in order to /i^e 

every 
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C^ery Thing truly, and in its Original or laft Parts, 
ttie Sight muft be ftill extended inconceivably far- 
ther than fuch Microfcopes have yet been able to 
carry it. 

Now, on the other hand, fuppofe our Natural 
Eyes to be great Telefcopcs, like thofc that have 
enabled us to obferve fo many new Stars in the 
Heavens, and make fo many new Difcoveries in 
the Sun, Moon and Stais, they would be again lia** 
ble to this Inconvenience, that they would be of 
very little ufe in feeijng the Objcfts that furronnd 
us, as they would likewife not a little obftru(% the 
Contemplation of all other Objects upon the Earth, 
becaufe they would fee too much of the Vapours 
and Exhalations continually riiing from the Ground, 
which, like great thick Clouds, would hide ev^ry 
other vifible Matter ; as is but top well known to 
fuch as ufe thefe Inftruments. 

Thus likewife, if the Scnfe of Smelling (hould be 
as acute and nice laMen, as it feems to bs in fome 
' kinds of Hunting Dogs ; no Perfbn, no Creature, 
could ever meet us, nor could we pafs by any 
Foocfteps of them without being ftrongly afFe<aed 
with the Effluvia that proceed from them j and we 
fliould be forced to turn our Attention, tho' never 
fo much againft our Wills, and tho' we ought to 
apply ic to more exalted Objeds, I fay, we fliould 
be compelled to fix it upon thefe conteitiptible 
Matters* 

In cafe the Tongut (hould make us Tafte Food of 
the loweil favour, with as high a Senfation as now 
the ftrongeft and fineft Ragouts^ or made Diflies da 
piroduce \ there need no farther Proof to indooe 
every one to confefs, that this alone would fufRce 
to render fuch Food very difagreeable to us, after 
having ufed it but a few times. 

Could the Heariffg fo nicely obferve all Sounds^ 
as it is iK)W fbond tb do, whetf/by the Mp of tbo 

X a tonfi 
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Long Tube, or Speaking Trumpet held to the Ear, 
any Body Whifpers fofcly into the Broad End of it} 
how little Attention would People have for fome 
Things ? Certainly no more than we have when 
we find ourfetves in the midft of a confufed Noife 
and Bawling of a great many Voices^ or the loud 
Peals of Drums and Guns. They that have ever 
been witnefTes of the Inconveniencies that Sick Peo- 
^ pie undergo, by Hearing too acutely, will eafily be 
' convinced of this Truth. 

If the Feeling were fo tender and nice in all the 
Parts of the Body, as we Bnd it in the moft fenfible 
Plages, and in the Membranes of the Eyes ; muft 
we not own that we ftould be very uuhappy, and 
fuffer a great deal of Pain too, by the touch of the 
lightefl; Feather ? 

. . To conclude ; can any Body refled upon all this, 
without acknowledging therein the Goodnefs of 
4)Js Maker, who has not only furnifhed him with 
fuch noble. Perfe£lions, as are the external Senfes, 
for want of which, he would not be better than a 
Stock ; but who has likewife out of his adorable 
Wifdom,includpd thefe Powers within fuch Bounds, 
without, which they would have been no other 
than burdenfome to us, and a perpetual ObftruSi- 
on in the attentive Contepiplation of greater Mat- 
ters ? 

. .If, it. ftiould appear to fome^ that we have dwelt 
longer upon this SubjeA than is perhaps agreeable 
to 'em, let them be pleafed to remember, that our 
Principal Defign throughout this whole Work, is 
.to reprefent to Infidels and Atbeifisy the Wifdom and 
Goodnefs of their Creator, which ftiiries out fo 
brightly in. the external Senfes of Men, and the 
unconceivable Faculties, or Properties thereof even 
to thofe that are afraid of being convinced there- 
by ,• and in vyhich the Adorable Author of all thefe 
.Things, has inoft evidently flievya that he ought to 
*\ * '• be 
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be diftipguifhc iti an illuflrious manner from meet 
Chance^ and yet more^ from Neceffary Laws^ or 
from a Nature chat works without Knowledge o'r 
Underftanding. 

Nothing more feems requifite towards an irrefra- 
gable Conviction hereof, than that what all the 
Learned, as well as we, have advanced concern^- 
ing the Senfes, (hould be filently, attentively, and 
impartially weighM : when perhaps he that has fb 
Bountifully beftowM them, may vouchfafe to Ble6 
the Means for the Conviftton of thofe who have 
hitherto doubted of thefe Important Truths. ' 







itt/fc^ 





CONTEMPLATION XV.' 

That the Vnion of Soul and Body is m 
known to us ; ConviSions from thence^ 
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Sect. I. The Union of the Soul and Body unknown to 

us : ConviiHons from tbenve. 

NO W fmce each of thefe External Senfes do 
lead us up to the Soul ; can there likewife 
be any Perfon 10 unhappy, as truly to reflect upon 
this Wonder, furpaffing the Conception of all the 
Philofophersj this molt afionifhing Manner, after 
which the Body is united to the Soul, without be- 
ing thereby convinced of the inexprei&ble Power 
and Wifdom of Him that made 'em ? Of Him, who 
has (hewn himfelf in this, as well as in many. other 
Things,, after a glorious Manner, both Wonderful 

X 3 and 
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and Adorable ; who^ whilft He thus Works U 
Ways unfathomable by all Men, does likewife 
compel even his Enemies to be Witneifes thereof. 

And tho' others may think (hat they can form 
atvV Notions thereof; yet an Atheift muft confefs^ 
that there is fomething in it which is perfedly un- 
intelligible to him. 

Fgr fuppofe he (hould boldly maintain^ that the 
Corporeal Matter (in which^ however^ he can 
Ihew us nothing but Motion) has the Property of 
Thinking and Underftanding ; let him tell us, and 
prove to usj what Compofition of Parts, what Force, 
what Swiftnefs^ what Limits and Dire<^ions of 
Courfe^ either according to right or crooked Lines, 
are rcj^uired in Matter thus moved^ to render it ca- 
pable of Reafoning and Comprehending a Mathe- 
matical Demonftration. And we fhall not need 
to ^k Jiini« Whether this furpafles his Underfiand- 
ing/ 

Or^ fuppofe alfo^ that he (houldj according to 
Reafon and Experiences affirm^ that his Soul is In- 
corporeal ; let him ihew us^ how it comes to pafs^ 
)that a Soul being Immaterial in its Exiftence, and 
whichj according to all the Notions we are wont 
to form of it^ can neither touch nor be epuchedby a 
Body^and yet can be affec^ied byy or tbrcugb^ or accord* 
ing to the Motion of the Body (for we (hall not here 
idifpute about the manner of it, that being not ne* 
celTary with refpeft to Atheifts) and vice verfi, how 
the Soul can afied and move the fipdy^ or at leafi 
adQijlnifter Occafion thereto^ whicb^ for the forego- 
ing Reafons^ we need not now examine : So that 
by its mere Will, the Body being in good Health, • 
the ftretching out the Hand, for inflance, imme- 
diately follows ; and if that Hand fliould be burnt, 
the Soul immediately feels Pain. ^ Now if all this 
Wer^ not' a? cerjtainly known to him/ as the moft 
cettaia Thing iq the World'is,. forafinucb as he can 
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be every minute convinced thereof, by repeated 
Experiments, would not he be tempted to look upon 
fo difagreetng Notions, and which have noi the 
lead Analogy to one another, as grofs Falfliopds 
and vain Conceptions of the Brain ? Wherefore, 
whatever an Atheift may fanfy to himCelf, the man- 
ner of the Union of the Soul and Body mult al- 
ways remain inconceivable and unintelligible to 
him. 

I know very well, in cafe we proceed no far- 
ther, that the great Difagreement, concerning the 
manner in which the Body is moved by the Will, 
and which has occafion'd many Controverfies among 
Great and Wife Men, muft be left undetermined 
by us : But neither is this the Place, nor yet the 
Time, to fay any Thing about it, lince we only 
Write for the Convidion of Atheifts j whereas the 
others, howmuch foever they differ in their Opinio 
ons, do all agree in the Belief of a God. 

And we don'c think it fufiicient to have fliewn 
here, that whatever an unhappy Philofopher, who 
owns no God, may fay or Chink concerning thefe 
Matters, it all terminates in being Incomprehenli- 
ble, if he will fatisfy his Ideas and undoubted Ex- 
periences *, which was our only Defign at prefenr. 

Let the Atheift therefore learn in the terror of 
his Heart, that there lies an irrefragable Proof in 
what he ^nds in himfelf to be undeniable, that his 
Reafon and Ideas, as much as he relies on [hem, 
are utterly incapable to inform him of the juft Dif- 
polition, and the manner in Ailing of Things that 
cxift without him, according to Truih ; and then 
confider whether it be fafe for him to perfevere in 
Blafpheming, or Denying a God fo incomprehen- 
fibly Mighty and Powerful. 

At leail can he, or any one elfe pronounce that 
the Things of which he acknowledges not to un- 
'igrftand the manner of iheir Operations, are pro- 
X 4 duced 
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duced by meer Chance ? And can Chance^ or any 
Caufe thac is wholly Ignorant of what ic is doing, 
and which works without Laws or Rules^ broducef 
Things of fo great moment^ and fo in(crutable 
even to the moft penetrating Genius^ fo Frequent^ 
ly, fo Cohftantly/and with fo much Order? An(l 
what can the greatefl Philofopher fay of ^efe 
ThingSj otherwife than that Experiencing daily 
that lomething happens in himfelf, which if it did 
Aot^ he fliould think impoffiblej he is forced to own 
the Stamp of God's infinite Power^ which is im^ 
preft on him^ and upon all others^ even thofe that 
deny or hate him^ without their Concurrence^ and 
flgainft their Will. And perhaps it is no wrong 
ConcluHon of theirs who maintain^ that we d6 not 
yet Irightly underfiand or know either our Soul or 
our Bodfy with refped to their true Nature and Pro^ 
perties. For if both of 'em were fo jfully known 
by us as fome Philofophers imagin^ how is it po(fi'« 
bie that any Thing can happen fo plainly and fen- 
libly between 'em both; as every one experiences in 
himfelf^ and yet is fo uninteiligible^ as to the man- 
ner of Ading^ to all that have inquired into the 
fame ; infomuch that none have been able to fay 
any Thing concerning them^ which does not at 
laft terminate in an abfolute Jncomprebenfibilitj ? 

S E c T. II. CmviBions from the foregoing RefUSions. 

Before we quit this SubjeA of the Soul^ the 
greatefl and moft Precious Gift in jthe World, 
whereby it has pleafed the infinitely Gracious Cre- 
ator to render Men Happy: if an Atheift be not 
yet fully convinced how miferable he would have 
been himfelf^ and all others with him, if God had 
not vouchfafed the Ufe of any external Scnfes, 
thereby excited to Thankfulnefs toward? his Ma- 
^er; Let him confidec yet further what would 






m 

The Religious Fhilofopher. g 3 $ 

have been the condition of Mankind^ if none a^ 
mong. them had been endowed with Underftanding. 
What is a Man to himfelf, and what would all the 
Riches in the World have been to a Man in fuch a 
State? We find an illuflrious Inftance hereof in the 
Hiftory of that mighty Monarch of the whole 
Earth, as far as it was then known^ the great Ne« 
lHcbadnez,z»ar^ who upon the lofs of his Underftand* 
ing was not only, debarred all Converfation with 
"Men, but being thruft out of his exalted Throne 
bY his own -SubjeiSs, was forced to keep Company 
with the Beafts of the Field. 

And'now fuppofe the whole World (houM abound . 
with brutal, raving-mad Fellows, or be full of 
Fools and Ideots ; or to exprefs it in a Term that 
often comprehends it all, of drunken Sots, that had 
loft the ufe of their Reafon ,• can any body refled 
upon the unfpeakable Xhow (ball we call it) the 
tad and deplorable, or horrible and frightful Con- 
dition of all things, without wifhing rather to be 
dead, than alive among fuch People ? Now this in- 
valuable Treafure, this precious Jewel of the C7if- 
derfianding^ every one knows he is not able to be- 
llow on himfelf. And can he imagin that he who 
indow'd him therewith, and that, without any help 
on his part, don't exped to be thanked for fo great 
a Benefit ? 

Sect. III. The B$unds of this Union. 

» 

This Union of the Soul and Body is not only 
wonderful in icfelf, and in the manner in which ic 
happens, but likewife in the Bounds and Limits 
which aire prefcribed to it. We find it thus in the 
firft Place, that the Soul does not operate by its TVill 
(however it be) ufon our whole Body ; or rather, 
that our whole Body is not fubjeSt to the Soul in its Mo-- 

iions. but only, as it fliould feem, thofe Parts that 
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receive their Nerves from the Certbeltum and Back- 
Bone: Wherefore it is only our Arms, Hands, 
Legs, and all thofe Members with which we are 
(aid to aft freely j that are moved according to 
the Pleafure of the Soul ; whilft other Parts, which 
have their Nerves from the Cerebrum^ and which 
do only ferve for Life and the Support thereof, 
as the Hearty the Arteries^ the St$maeb^ the Bawels, 
&c. do by no means obey the Will of the Soul, 
nor, like the former, can be moved or ftopc at 
Pleafure. 

Secondly, Neither Joes the Sotd feel when every Fart 
^f the Body is aSeJ upon^ or affeSed. Thus we find, 
that befides the Hair and Nails, the Bones themfelves 
are lik^wife infenfible ; all which make up a great 
Part of our Body : Not to mention that the Lungs 
are known to wafie away in many Men without 
Pain; and that Chirurgical Obfervations teach 
us, that the Subftance of the Brain may fufFer 
very much, withouc communicating any Senfatioa 
thereof to the Soul. 

Sect. IV. ConvlSlions from thence. 

Can now a deplorable Atheift think ht has 
fo much caufe to accufe the Chriflians of Creduli- 
ty, when he hears them make the following Con- 
clufion from the above-mention d Premifes : That 
fince no Body can juftly afcribe all this to mere 
Chance, working indifferently one way as well as 
another, this is a true and convincing Proof, that 
it can by no means proceed from a neceifary Series 
of Laws of Nature, always ading after one and the 
fame manner, that the Soul ihou'd have the afore- 
faid Relation or Refped to the Body : Forafmuch 
as the Wife Creator being defirous to convince us 
all, chat He neither operates by Chance, nor is 
confined and determined by certain neceifary 
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Laws^ but freely^ and according to his own good 
Pleafure^ has rendered fome Parts of the Body obe- 
dient to the Will of the Soul*, and caufed' others to 
move entirely independent thereupon j nevertlic- 
lefs^ thefe iaft as well as the iirft^ are fo fair fub^ 
jeded to the Soul^ at lead related to it^ that both 
the one and the other^ fo long as the Soul remains 
united to the Body^ but no longer^ are enabled to 
perform their FunAions^ and remain without Cor- 
ruption. 

And that Atheift that will hearken to Reafbn^ 
feems particularly to be obliged to juftifie a Chri** 
itian in the aforefaid Conclufaon^ fince it is juft 
ihofe Parts that ferve for the fupport of our life, 
fuch as the Hearty Stemacby and other Entrails that 
are not only^ not lubmitted to our Willj but moved 
unknown to ir^ by the Power of the Great Crea- 
tor^ that he may convince us of our Dependence 
upon him. Whereas^ on the contrary^ the Motion 
of fuch Members as the Tongue^ Hands ^ and the reft, 
are left to the Difpofition of our Will, that they 
may ferve to Acknowledge and Glorify our Great 
^enefador in our Bodies alfo, which is what Hp 
with fo much Juftice requires of us. 

Sect. V. The Imagination and Memory. 

There would yet have been fomething ftill 
wanting to the Perfedion of a Humane Creature, 
notwithfianding this wonderful Union of the Soul 
and Body, if we could not have exercifed the Un^ 
derftanding and other Faculties of our Souls upon 
fuch Objefts only as are prefent or before us. Nor 
would our Judgments and Inferences or Dedudions 
have been of much weight, if we could not have 
compared prefent Things with any other paft or 
future. ' •■'■-*■ 
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How (hould we have been able^ for inftance^ to 
have made any ufeful Difcoveries about the Laws 
of the Sun's Motion^ in cafe nothing thereof were 
Vrio^n to us befides what we could learn from 
things prefent ? For as to thofe that are abfent^ 
fuch as things pad or to come ; the external Sen- 
fes^ tho' they be the firfl Helps of Enquiring into 
all Bodily Matters^ cannot inform us the leafl there- 
of. Even tbe Hearing icfelf, which feems other- 
wife to be in fome meafure adapted thereto^ would 
yet be entirely unfit and ufelefs to this Purpofe, 
without,the other Powers , of which we ate now 
about to Treat. , 

Our Gracious Creator, in order to multiply his 
Wonders upon us^ and to render us compleatly 
Happy, has been pleafed to fupply this DefeA 
likewifey and to lodge in us a Power of reprefeilt- 
ing to the Underflanding^ even paft, future^ and 
all abfent Things. The firft of thefe Faculties is 
named by the Philofophers^ the Memory ; the laft^ 
the Imagination. 

Whether it be now that thefe owe their Origin 
to certain Motions of the Sfirits or Humours^ or 
Membranes^ produced by our external Senfes or 
Thotigbts^ and leaving behind them Traces and 
Footfteps in the Brain, which give our Souls an oc- 
cafion to think after fuch a manner, as if the things 
reprefented to the Imagination pr Memory, were 
really prefent : Or whether there be any other caufe 
thereof i this Is certainly true, that the endowing 
Mankind with fuch a Power, does far exceed the 
very wifeft Difcoveries. And in cafe we were not 
aflured thereof by Experience^ who ^ould believe 
that it was poffible for any Man to reprefent to 
himfelf things having no Exiftence, as if they were 
Exifting J Dead things as Living ^ and thus to ren- 
der an Objed as Prefenr^, which is either Abfeiiir, 
pr even not Exifting at all ? 

CON^ 
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CONTEMPLATION XVI. 

Of the Humane PaJ/ions or Inclinations^ 
and briefly of Procreation. 



Sect. I. The Pajjims and Inclinations. 

MA N, being thus bountifully furniflied by the 
Goodnefs of his Creator with all the above- 
mentioned Powers and Faculties, feemed to be pla- 
ced upon the higheft degree of Happinefs. His in- 
telligent Soul^ united after fo wonderful a manner 
to his Body, exerts its Conceptions and Judgment 
upon all Matters that occur to it ; his external Sen^ 
fes impart to him the Knowledge of material Beings; 
his Imagination and Memory reprefent to him every 
thing that is abfenr^ either paft or to come ; his 
Heart arid Arteries beat; his Rowels^ and all his 
other Parts that are neceffary to Life do, by the 
Power of his Creator, continually difcharge their 
Fundlions, without giving him the leaft trouble 
during the whole Courfe of his Life j the other 
Limbs and Members are obedient to his Will, 
enabling him to glorify his Maker with Thankful- 
nefs^ and to be ufeful to himfelf and his fellow 
Creatures. 

Now thislaft might (eem to be in fome manner 
inconvenient to him,' ' it being the only Motion 
that can ogcafion Trouble or Wearinels to him. 
But to the End, that be fliould not faint nor be dif- 

conraged 
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couraged whilft he is promoting his own Happi* 
nefi, * or that of others who are dear to him ; it 
has pleafed the fame Gracious GOD not only to 
enable all the Powers of Man co be concurring 
thereto^ bur^ which is a greater and particular Be- 
nefit^ to be concurring therein withPIeafure; and 
accordingly^ to endow him with various Inclinati- 
ons and Pamons to ftir him up to perform^ with 
Zeal and Eagernefs^ all that is neceflkry for him 
to do. 

Thus we find in ourfelves a Defire or Longing and 
HofB for that Good which we confider as approach- 
ing to usi and Joy^ when we haye obtained it^ and 
Love towards it, when we are poflelTed of it: And 
on the contrary, a Ftar for approaching Evil ; a 
Sorrow when it comes upon us ; and Hate againft 
the Caufes that make it keep the PoflefSon of us. 
Now, not to give a Lift of their Names here ; Can 
any Man contrive or invent (harper Spurs to induce 
him to feek^After that which he efleems good to 
himfelf, and thofe that are dear to him, and to a- 
void all that he thinks Evil ? And how flrongly a 
Man can be excited thereby, daily Experience 
teaches us ; as well as the deplorable Examples of 
chofe unhappy Men, who by a corrupt Judgment, 
embracing Good for Evil, and Evil for Good, make 
a wrong ufe of thefe fo necelTary PaiHons. 

Now to repeat our Queftion again. Can thefe 
Incitements and Allurements be lodged in us by 
mere Chance, or any thing tliat has neither Know- 
ledge nor Underftanding ? Which , in order to 
render us more happy, do not only induce us to 
perform our Adions with fo much Eagernefs, but 
do likewife , upon many occafions , and even 
withouc'our Will, give the Ififtruments of our Mo- 
tions more Life and Energy ,- or, have not here all 
reafonable Men juft caufe of Thankfulnefs for the 
Mercies of their Creator, who, confidering us as 
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the Mafter-piece of. all his Works, would not fiif- 
fer us to want thofe Powers, whereby we are en^ 
abled to promote the Welfare both of gurfelves and 
fellow Creatures, even with Pleafure and Sacis- 
fadion. 

Sect. II. The Difference of PaJJiom and In- 

elinatiom. 

And if any one fliould fanfy that this Queftioa 
fuppofed too much, in order to demonfirate, that 
the Wifdom and Goodnefs of the Creator only, 
and no accidental or ignorant Caufes have any 
Place in thefe Paflions: Let him but reflei^ upon 
chefe two or three following things with us ; from 
whence the Government of GOD, and the Execu- 
tion of his wife Purpofes , feem to fliine out fo 
brightly, that even an Infidel, or any other that 
doubts of it, if he would but ufe his Reafon, can- 
not with any Foundation, infilt upon a fuller Proof 
thereof. 

For were there no G O D that directed every 
thing according to his Providence ; how comes ic 
to p^fs chat Men whofe Bodies and all the Hu- 
mours thereof confift of the fame Matter do yet, 
in cafes where the Intereft of Humane Society re- 
quires, differ fo much from one another, in their 
PaiSons and Inclinations j infomuch, that each of 
^em do with Pleafure embrace fome particular Bu- 
fmefs (with a view to their own Eafe and Advan- 
tage) in order to pleafe and profit their Fellow 
Creatures? 

Now fince no Man's Life is long enough, nor 
no Body's Opportunity or Power great enough to 
provide every thing for himfelf neceflkry. to his 
Support and well Being ; can we not herein difco- 
ver a Providential Diredion, to render Men At 
^filling and Helpful to each other in their particu- 
lar 
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lar Wants^ that each one^ out of Choice and IncU^ 
nation, is driven on^ even tho^ his own Gain be 
chiefly in view^ to concur^ as far as in him Hes^ 
thereto ? Thus it happens in our Fancies to par* 
ticular Studies; one finds himfelf inclined to that 
of Divinity j another to the Study of Laws and 
Cuftomsj a third to Phyfickj a fourth to an 
Enquiry into the Nature and Works of C5 O D i 
others, to the reading of the .Tranfadions and 
Revolutions that have happened to the World in 
former Ages, in order to apply that Knowledge to 
the Prudent Condufl: of Affairs io their own Time. 
Many again find themfelves inclined to quite othet 
Sorts of Employments j fuch as don't fo much 
care for a Speculative Life, take more pleafure in 
Trades and Merchandizing, which likewife they 
make Choice df according to their different Paf- 
iions and Humours. Others betake themfelves to 
the feveral Arts of Painting, Building, and to 
Manufadures, of which likewife the kinds are both 
Different and Numerous. 

Now can any one think, that it is the refulc of 
mere Chance, that Men, from all of whom, by 
reafon of the Similitude of their StruAure and Food^ 
one Ihould feem to expe<9: nothing but an Identity 
of Inclinations, do difcharge their Affairs and Fun- 
ftions fo varioufly ? And as ftrange as this may ap- 
pear to every one at the firft view, yet does not 
Experience teach us, that 'tis of abfolute neceflity 
to all Mankind that it (hould be thus-^ And in cale 
'all of them were inclined to the fame thing, for in- 
ftance, if every Scholar (hould apply himfelf to the 
fame Studies, every Merchant deal in the fame 
Wares, every Artificer in the fame Handicraft^ 
there would not only be a Failure, but likewife an 
entire Deprivation of the Eafe and Convenience of 
the whole World. 
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Now can we not fee in all this , the Diredi- 
On of a Stipreme Governour plainly (hining forth^ 
who, to,^convince all Men of his Goodnefs and 
Mercy^ caufes them to live for the Benefit o£ 
each other, and what we cannot do for ourfelvesi, 
adminifters by othersr to us j and has implanted 
,fuch difFerihg Inclinations in Humane Creatures, 
notwithftandihg the little Difference there is in 
their Produftion, Structure and Prefervation ; to 
the end that we may more clearly perceive his 
Wonder-working Hand, and that we fhould not 
afcribe thefe fo neceffary Faculties of the Mind 
to me^r Chance, or to the Ignorant Laws of 
Nature ? 

* S E c t. III. The Agreement of the Inclinations 

and Pajpons. 

'* A G A I N s t all this, a miferablc Philofopher 
that apprehends nothing more than to be forced to 
acknowledge a Supreme Diredor of all Things, 
and confequenrly to' meet with an undoubted Pu- 
nifhmenc for his Blafphemy and Atheiftical Beha- 
viour, would endeavour to objeA this Subterfuge 
and Evafion, namely, that we are taught by Ex- 
perience, that fuch a great DiflFerence of Paifions 
are innate, and brought into the World with all 
Men ; and therefore, that they only flow from the 
particular Contexture of Bodies, &c. • 

But to convince thefe Pcrfons that this, and 
every thing be fides, is rather the efFe(5t of a wife Dir 
redion, than of mere Chance or the ignorant-Laws 
of Nature j let them go a little farther with us, 
and ^ ask themfelves the following Queftion; In 
cafe 'this variety of Paffions does proceed only from 
the Structure of Men, how comes it, that the con- 
trary has place where the diverfity^. Inclinations 

Vol. I. Y would 
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would be hurtful to the Publick ? Why have all 
Men living one and the fame Defire to eat their 
Food with Pleafure ? Why are all Men, and even 
all other Living Creatures^ hurried on with the 
fame, and fometimes, ungovernable Paflions, to Ge- 
neration or Procreation? And laftly; Why have 
they the fame Love to their Children? 

Certainly no Body will deny that unlefs thefe 
Padions were found to be alike in all Men, and in 
cafe there were room here for fo great a Difagree- 
menc as in the others ; or^ to carry on the fame 
Comparifon^ if the Defire cowards Food were on- 
ly found in a few Perfons, Food itfelf would be no 
otherwife ufed by many^ than as a Medicine a- 
gainft that Death which was to be the Confe- 
quence of an unfatisfied Hunger. Now, with how 
much Averfion and Loathing this happens in many, 
even where the Diftemper renders it moft neceiTa- 
ry, 13 fufficiently known^ and from thence as eafil>; 
infer'd, that many People, abftaining too long 
from the ufe of Food, lofe the Powers and Facul- 
ties of Digeftion. If likewife there were ds few 
inclinable to Generation, as we fee there are 
who choofe the fame way of Living and Employ- 
ments, muft it not be confeffed that the World 
would be foon NaJced and Difpeopled ? Agaio^ if 
the Love of Paretics to their Children were fo un- 
common, as the Inclination of Men to one and the 
fame Trade or Calling, how many poor Crea- 
tures juft born, would for Avanc of Neceffaries, 
meet the End of their Lives almoil as foon as che 
Beginning? 

And, CO conclude the whole with one word. Let 
an obdurate Atheift put this Qiieftion to himfelf, 
and Anfwer if he can : Whether he does not 
therein difcover the Wifdom of a Great Diredor ? 
And whether he can, with an entire Convidion, 

and 
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and without being contradifted by his own Con* 
fcience,, affirm, that it appears to him to be merely 
accidental, that there is found a variety of Inclina- 
tions in Men, where fuch a variety is ufeful to 
Mankind ; and on the contrary, that the Inclina- 
tions and Paffions are there only unifqrm wherei 
fuch a Uniformity is neceiTary ; and where a Difa- 
greement would Difpeople atid Defolate the whole 
Earth? At leait, let him tell us, whether^ if he 
were to have regulated tbefe things for the good of 
the World, and with the utmoft Prudence, he could 
have fallen upon a better Method ? 

Sec. IV. The Love of our C$iintrj4 

What neceffity can be deduced from any na- 
tural and igilorantX^aufej from whence it fhould 
follow, that all Men feel fuch an over-ruling Incli* 
nation towards the Country in which they are 
born ? And how is it poffible, that the cold, barren^ 
Northern Parts of the World, where befides, a great 
Part of the Winter is nothing but a difmal Dark- 
nefs, fhould qot yet be Difpeopled of their Inha- 
bitants; or, that they fhould not yer have betaken 
themfelves to the fine Southern Countries, where 
the Air is milder, and all the NecelTaries and Re- 
frelhments of Life more plentiful^ long before now j 
and, which is more, that^many Men after having 
tafted the Pleafure of the latter^ Ibould yet freely 
recurn to the. former : I fay,how can this be accoun- 
ted for, without refolving it into the Will of the 
Great Diredor, that Men Ihould likewife inhabit 
even fuch Parts of the Globe \ 



Sect* 
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Sect, V. The Contemft of Dangers^ 

I F this be not fufficiem to convince our Atheift, 
let him confider in the laft Place, whether he can, 
\ipon his Principles, account for that dreadful Thirit 
after Honour and Glory, which all Ages have be- 
held with Amazement, in the Actions of their He- 
roes ; and which hurries Men on, and makes them 
run headlong into the greateft Dani^ers, yea, even 
Death iifelf, to which Humane Nature has the 
greateft Averfion. 

Not to rnention thofe whom their Wants oblige 
*to follow the War, can any one refled, without 
wondering, that Great Men and llluftrious Perfons 
(who are otherwife in a Condition to enjoy all the 
Pleafurfi of the World in Plenty*, and at leaft, to die 
-an eafie Death in a good old Age) fliould yet ex- 
pofe themfclves with fo much Zeal and Bravery to 
the innumerable Dangers of War, where they dai- 
ly, and by a terrible Experience, find that Lot to 
fall to others, which to Morrow, or perhaps foon- 
er, may be theirs; alfo of being (lain, or at leaft 
rendered miferable all the reft of their Lives, by 
their Wounds and Lofs of their Limbs ? 

If now it (feould be anfwer'd that the Generous 
Thirft after Honour fubdues and ftifles all the con- 
trary Motions in their t^ouls, yet even this proves 
a Supreme Dire<ftion, which, by fixing thefe Noble 
Sentiments in fuch great Subjects, brings about its 
own wife Ends and Purpofes. But forafmuch as 
this Paflion, how ftrongly foever it affcAs ihofc 
brave Heroes, is in itfelf entirely inept thereto 
(for no Body can flaltter himfelf that all thefe Efforts 
to gee Honour fhall infure him againft a Cannon- 
BuUer, or any other fatal Wounds ,•) and as much 
as they value the Praife of Courage and Bravery, 
yet Dying is Dying, and confequently a thing to 

be 
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be feared in itfelf; and certainly z% high as the 
Glory of Arms may be extolled^ after Deaths they 
can reap no Pleafure from it, the rather fince they 
can not be ignorant that the Honour which Men 
get by dyin^ in the Field feldom accompanies any 
but fiich as have been great Generals \ whilft others 
who have not attain'd to fo high a Degree, altho' 
Brave and Valiant in their Lives, are involv'd in 
an utter oblivion as foon as dead, their Name and 
Fame being bury'd in the fame Grave with thtir 
Bodies, whilft none but their Friends or their defo- 
late Widows and Orphans lament their fudden. and 
immature End. 

But notwichftanding all this, we fee many, and 
fuch as have but a fmall (hare in the acquirM Ho- 
npur of a Vidory, in cafe they fall and dye in the 
fame, and who might' otherwife have fpent their 
Lives with Eafe and Pkafure, abandon themfelves 
to the Perils of War. >• 

Now, to afcribe the Caufe of fucn a noble Cou- 
rage and Bravery to meer Chance, is a very un- 
grateful and unworthy Treatment of thofe great 
Men, whofe Wifdom has not given the Worid lels 
matter of Admiration, thdn their Courage. 

To deduce it from ftronger Paffions, is likewife 
not poffible, as we have already fhown, becaufe 
the fear of Death, provided that they may live 
without Shame or Mifery, is the llrongeft of 
P<*{Iions in all Men whatlbever. What Reafon 
then can be thought of for all this, fave only the 
Sypretne Will of the greap Dircftor of all things? 
who has infufed into the Souls of fome Men, 
whom his Providence has marked out for great E- 
vents, the right Principles of a true Generofity and 
Courage ; letting them fee that he has chofe chtm 
put of an infinite number of other>^Pcrrons, and laid 
this Obligation upon ihem of oppofmg Tyianny 

* Y 3 and 
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and abfolute Pooler, and of reftoring to their own 
Country, and to their Friends and Allies^ thofc 
deareft Bleflings of Religion and Liberty, even at 
the hazard of their own Lives. And who again 
has made others, tho' they propofed to themfelves 
no other End than the gratifying their own Incli- 
nations, or *at leaft, acquiring Riches and Glory, 
like many of the Heathens, to defpife Death and 
Danger in a mpft unconceivable manner ; where- 
by he has compelled them, tho' infenfible thereof, 
to be fubfervient to his Providence and Adorable 
Purpofes. 

Sect. VL ConviStians from the aforegoing 

Obfer*vations. 

Let him that has hitherto doubted of God's 
Government, ferioufly refled upon this Great 
Wonder, and fee whether he can deduce that which 
he finds true by Experience, of the Courfe of thefe 
Paffions and Inclinations in Mankind, from an 9c* 
cidentai Concurrence of Nerves or Fihres^ or Hu- 
mours of the Body j or from any Laws of a Aupid 
Nature^ unable to propofe to icfelf the leaft De- 
lign in all its Works ; And then tell us how it can 
pome to pafs, that uponfuch Principles, thefe Fun- 
dions fo nec^ffary and ufeful to humane Kind, and 
at the fame time fo wonderful too, can be fo con- 
flahtly difcharged ,• and that in all Ages the fame 
Steadinefs and Uniformity has appeared therein, 
which can never be applied or attributed to meer 
Chance ? 
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Sect. VII. The D^fire of Procreation. 

Can any Body avoid feeing from all that has 
been faid^ that the Inclinations inherent in Mens 
Minds^ as corrupt as they be^ and applied oft<iii 
to wrong Objeds_, owe their Origin to fomething 
more than Humane Wifdom ? Which, having 
thought fit to render them fubfervient to his greajc 
PurpofeSj caufes them to prevail over all Obftru- 
dioqs ; to which end^ he has vouchfafed to qua- 
lifie the mod Bitter Things, which in their ov^h 
Nature can produce nothing but Averfion and 
Terror, with the moft defirable Charms, and to 
render them^ as 1 may fay. Palatable, with 'an 
agreeable Sauc^ to incline our Paffions thereto, not- 
withftanding all the aforefaid Impediments ; and 
to the end, th?it we may put this paft all doubr, 
let the Atheift, befides what we have juft now 
faid, about the Contempt of Dangers ; let him, I 
fyy, turn his Eyes with us upon that Inclinavion 
which Men feel in themfelves towards Procre- 
ation. 

Now if it were not the Will of the great Dire- 
dor of all Things, that the Race of Men, which 
would otherwife end in each Individual, and be 
quite extind with the Life of one Man only, fliould 
be fupported in their Pofterity ; How happens it 
that all Living Creatures are hurried thereto with 
a Patlion exceeding all others ? But to proceed far- 
ther. How is ic conceivable, when in the bearing 
and bringing forth of Children^ Women do not 
only undergo fo much Trouble an^. Pain, but fre- 
quently vifible Danger of Death, that there fhould 
be one only to be found, that would venture the 
fame a fecond time after once hayng made the 
terrible Experiment ? I fay, how comes all this 
to pafs, if ic had not pleafed the, great Creator to 

y 4 confirm 
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confirm the Words which he fpoke in the beginning 
of the World^ Gen. u 28. Be fruitful^ and multiply, • 
and reflenifh the Earth. And thus to lupporc the Truth 
of them by a never- failing Experience. In vain do 
we feek for other Reafons thereof, nor can any 
thing feem more unreafonable than to afcribe this 
to Chance or Ignorant Caufes> efpecially if we 
weigh the following Circumftances ; Can any one 
imaging that it is without Defign, that there Ihould 
be made juft two forts of Perfons in every thing a- 
like to each other, and different only in thofe Parts 
that are required for Generation ; and that, befides 
thefe two, we know well enough, that there was 
never any third ? ' ^ ^ 

S^CT. VIII. tf^hy we have not treated more fuBy and 
minutely upon the Bufmefs of Generation. 

Whoever reads this will perhaps thing it 
itrange that we have not fpoken more largely con- 
cerning the Affair of Procreation, .fince the Prg- 
vidence, Wifdom and Power of the great Creator 
Uiines forth fo irrefiftibly and glaringly in that 
whole Matter. But they may be pleafed to know, 
that the fame Reafons that made us keep filence, or 
fpeak fparingly upon many other of the foregoing 
Subjefls, fuch as the rrianner after which the Sepa- 
ration of the Humours is made, the Tumifadion or 
fwelling of che Mufcles, the Ufes of the external 
Senfe3, the Limits of the fo called Senforium Com- 
mune^ and many more, ha\fe induced us like wife to 
obferve the fame Caution here ; viz,, becaufe the 
Truth has nOt yet been confirmed by Experiments 
in fo f4re a manner, but that there ftill remain 
j^ great Variety and Difference in Opinions among 
'the moft leartie^ Men concerning them. 

Sect. 
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Sect. IX. The Trinclpks or Stamina of Living 

Creatures. 

Whether it be then, that the firft Principle, 
or Stamen, of Men are to be fought for among the 
Animalculay or among other Particles withouc Life 
indeed, but put into Motion (for thus differently 
arc they defined by fome of the molt famous En- 
quirers into Naturej which, by the help of Micro- 
(copes arey difcoverM in Semine Mafcullno^ of all 
Creatures that have been hitherto examined : Whe- 
ther it be to be found in the Eggs of the Females, 
as others pretend j or laftly, whether it be that the 
Coition of both the Sexes is neceffarily required to 
the Formation of this Stamen i all which we do not 
pretend to determine here : This is however fure 
enough, and after fo many Enquiries^ is received 
by all the Modern Philofophers, that all Living 
Creatures whatever proceed from a Stamen or Prin- 
ciple, in which the Limbs and Members of the Bo- 
dy are folded and wound up as it were in a Ball of 
Thread \ which, by the Operation of Adventitioas 
Matter and Humours, are filFd up and unfolded, till 
the Strudurc of all the Parts have the Magnitude 
of a full-grown Body. In order to be convinced 
thereof, the Reader may confult the Obfervations 
of the great Harvey^ both upon Men and Beafts, 
both the Viviparous, or fuch as bring forth their 
Young alive, and the Oviparous, or thofe that lay 

Eggs i in hitf Book de Generatione Animalium. And 
afcer him the accurate Malpigbi, in the Experiments 
he makes upon the Hatching of an Egg, and the 
Formation of a Chicken in the Egg. 

Thus we find the firft of thofe fpeaking of it in 
his J ^th Exercitation ,• That . the Stamen^ to the bejl 
of bis Knowledge^ before be bad vhferved ity was ac^ 
counted hj no Body to be the fi^Ji Origin of the Chicken. 

And 
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And Malpigbi (peaks of it in the following manner : 
Wberefcrt it mufi be owned that the Stamen of a Chicken 
is already in the Egg bef$n the Hatching : and therefore 
muft have proceeded from a Higher Caufe after the fame 
manner^ as in the Eggs of Flants. Thus he makes an 
entire Analogy between the Stamina of Living Cra- 
tures and the S^eds of Plants : In which laft he is 
likewife wont^ for the fame Reafon, to mention 
fome Parts by the Name of the Uterus, Placenta^ and 
'the like^ which are only proper to Living Crea- 
tures, ' *■ ' 

It (hall fufllice here, to have quoted thofe two 
great Men for the Confirmation of the Truth of 
what has been before- mentioned, (ince they feem to 
have been the firft Difcoverers thereof ; And fince 
all the Great Naturalifts of this Age have been con- 
vinced thereby, and by their own further Experi- 
ments, that the Beginning of alt Creatures confifts 
in a Stamen^ as may be (hewn in numberlefs Places 
of their Writings, which thofe that pleafe may have 
rccourfe to. • 

1 would have been fomething more particular 
ppon this SubjeA here, which feems to be the pro- 
per Place for handling it : But forafmuch as the en- 
creafe and growth of Animals from thefe little 
Stamina^ may receive a greaj: Light from thofe of 
Plants, which may be found in every Seed ; I chufe 
rather to refer my Reader to Contemplation X\llL 
where I exprefly treat of that SubjeA ; or rather 
to the Ohfervations upon Tlants, of thofe famous 
Philofophers Meffieurs Grew and Malpighi^ where 
he may find Experiments enough, to (hew that a 
Plant is produced from a Stamen^ and a living Crea- 
ture from a like Stamen j or, to fpeak in their ufual 
31.anguagc, is unfolded, as we fee in a Silk-worm^ 
where the Butterfly comes out of the Aurelia^ in 
which all the Parts of the Butterfly are involved or 
roird up. Ssi Malpigbi de Bomhne. 

An4 



The Reli£ious Philofopber, 543 

And fince we have already an Experimental Cer- 
tainty, that a Male and Female Creature are ne- 
ceffary toward the Procreationrof another of the 
like Species ; I leave it to thofe that have the Op- 
portunity of carrying their Enquiries farther^ whac 
is performed by each of 'em in partitular, towards 
Generation j as likewife^ whether in the Egg of a 
Female, the folid Parts of the Stamen of the future 
Creature are to be found ; and whether it be in> 
pregnated and vivified by the Semen Mafeulinum, 
and brought into Motion agreeable to the Laws of 
the Seminal Matter. 

This feems to have acquired fome degree of Pro- 
bability ; forafmuch as we know that the Body of 
a Man does not only confiit of Solid and Fluid 
Parts^ but is likewife endowed with certain Laws, 
purfuaqt to which all the Parts are moved ; fo that 
thereby the fame Bread, which at firft according 
to the Laws to which 'twas Subjed in the Plant, 
was Wheat or Rye, being afterwards eaten by a 
Pullet^ doesj according to other Laws^ become Pul- 
lets Flefli^ and finally this Pullet being again Con- 
verted into Humane Food^ becomes the FleCh of a 
Man : and fo in other Cafes. 

This might caufe fome Sufpicions, whether that 
which is difcover'd by the help of a Microfcope 
jn Semine MafcuUno (which the accurate Verheyen, 
F4r( II. j>. 69. aflerts.to be Particles put in Motion, 
and not the Stamina of Living Creatur^) may not: 
be that Matter^ which, according to the Laws that 
the great Creator of all Things has produced in 
every particular Man and Beaft, being put into 
Motion (and like Fire that kindles other Matters^ 
or Yeaft that ferments other Liquors, and moves 
them according to its own Laws) does propagate 
atid maintain the Laws of the required Motions in 
other Subftances : Whereupon the Obrcrvation of 
. I^n t^artfoker^ as related by the f.4d f^etbeyeny are 
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very remarkable; it appearing thereby, chat this 
mov'd Matter in Semine MafculinOy does preferve its 
Motion fome Hours in the Col(}, but ia the Heac 
it foon difappears. This feems better to a^ree with 
Particles that evaporate with Warmth, than with 
Animalcuhy which ufually fiand in need of it^ and 
are firft produced by Warmth j at leaft, if we fup- 
pofe thefc Particles to be dive (led of Animal Life, 
and to be only Matter puc into Motion, .this abfurd 
Confequence may be prevented, namely, that in 
the Semine Mafculin9 of every Creature, therp muQ; 
be a Thoufand loft for one that comes to good. 

Experience does likewife feem to confirm the faid 
Hypothefis (that from the Female proceeds the 
Matter, and from the Male the Particles that pror 
pagate the Laws of Motion therein) forafmuch as 
a Mule is produced froiii the Coiiion of a Horfe 
and an Afs \ and fo in other Mixtures of different 
Species. The above-mention'd Mr. Verbeyen^f' 71. 
may be confulted hereupon. But this miy lutiice 
for Probabilities, fince, as far as 1 know, no Body 
has yet been able to give us an entire Decifion of 
this Matter. 

Sect. X. Conv}5lions from the fortgoing Obfer- 

vations. 

Only forafmuch as it is now found to be expe- 
rimentally true in almoft all kinds of Planes and 
Living Creatures, that have been enquired into^ 
that the former have their Origin in a Seed, aod 
the latter in Stamina ^ but none from meer acci- 
dental Caufes, as Corrupcion and the like, T can- 
not upon this occalion forbear entreating the un- 
happy Atheift, if any Convidions will yet facisfy 
him, that he wouU be pleafed ferioufly to re- 
fjecft on all thcfe things by himfelf, and then pro- 
i^ounce, \yhecher njere ^hance, or other Caufcs jg- 

iioranc 
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norant of what they dtd, when they thus aded, 
could produce all thefe Stamina of Men (not to 
mention here the Seeds of Planis and Eggs of 
other Creatures) with fo much Art and in fo great 
a Number ^ and could infert and fold up all the 
Limbs and Joinrs of fuch a wonderful Machine, 
as is the Humane Body^in fo nice 'and aeciirate 
a manner^ that the fame fhould be fill'd up and 
nourifhed by Juices, or (to ufe the common Tech-, 
nical Word) having expanded or unfolded it, wbuld 
bring this Body into luch a Difpofition and Sta- 
ture as is neceffary for fo many great Purpofes 
ftr which it is formed. 

The Atheift cannot be' ignorant how many 
Learned Men have openly acknowledged in their 
Writings, the Almighty Power of the great Crca^ 
tor^upon enquiring into tliefe his wonderful Works 
and Productions of Men, Beafts and Plants from 
fuch. feeming inconfiderable and contemptible Sta^ 
mina. Now then one of thefe two things muft be 
true ; either that it is a certain and undeniable 
Demonflration of a God; or that fo many famous 
Men, are utterly ignorant wherein the Strength of 
fuch a Proof confifts, and are therefore to be ac- 
counted compleat Vifionaries^ if not mere Fools. . 
This laft mult be afterted by the Atheift concern- 
ing moft of the famous Undertakings of the late 
Age,, or elfe he muft abondon^ his unhappy Prin- 
ciples : Let him therefore cbnfider with himfelf, 
for what he himfelf muft pafs, with all Rational 
and Equitable Perfons. 

Sect. XL Several Difficulties removed. 

• Now that a Stamen^ which perhaps at firft con- 
tained nothing more than the Quantity of a little 
Grain of S:^nd, and perhaps lefs, can be unfolded 
or expanded to the Magnitude of a' Humane. Body 

of 
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of Six Foot long, a Mathematician will freely^ and 
even an Acheift himfelf, if he underftands any 
Thing of the Mathematicks, muft confefs. But 
fDrafmuch as others^ and even fome well-meaning 
Chriftians^ cannot eafily conceive this great Ex- 
panfion of fuch a fmall Stamen^ and may therefore 
think it impodible, it feems proper and ufeful toOj 
CO. remove this Diflficulty, by ihewing the poffibility 
thereof. 

Let it therefore be fuppofed ; 

I. That the Divine Power can divide a deterr 
minate Quantity of Matter (for inftance^ a little 
Grain of Sand, or any Thing iefs) into fo many 
Parts, and more than any Man can exprefs by a de- 
finite Number. No Body can deny this j and even 
ftn Atheift mud acknowledgCi that in refpedt to 
this Grain of Sand, fuch a Divifion or Separation 
of Parts does neither include a ContradiAion, nor 
any Impoffibility in itfelf. 

II. That a Foot being divided into ten Parts, 
each of thofe Parts may contain a Hundred Grains 
of Sand ; which many other do admit with us. 

III. That the Body of a Man which i$ Six Foot 
high, may be fuppofed to contain in it Six Cubical 
Feet; which, allowing for the Cavities therein, 
may be a pretty juft Calculation. 

IV. Now fince 109 Sands do compofe the tenth 
Part of a Foot in length, which we will here call 
an Inch, and there arc ten fuch Inches in a Foor^ 
a Thouland Sands will go to the length of one 
Foot J and confequently (fuppofing for conveni- 
ence-fake, the Sands to be fo many* little Cubes 
1,000,000,000 or (to exprefs this Number with 
more Brevity, or the Unite with nine Cyphers) 10'' 
Sands do compofe one Cubical Foot, which being 
multiplied by Six, makes the whole number of 
Sands, that may be contained in a Humane Body 

of 
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of Six Foot in lengthy amount to 6^000^600,0009 
or 60^; from whence it appears, tjhat in cafe fuch 
a Stamen, no bigger than a fmall Grain of Sand, 
were dlTided into 6^ooo>ooo,ooo, of Parts^ one 
ParcicU of the faid Sand might be placed in each 
fpace of a Sand in that Body. 

V. Now to proceed further^ fince it appears from 
the XXVI. Contemflati^n^ §. 16, of Mr. Letnvenboek, 
that ToTT of the length of a Sand, i$ the utmoil that 
can be diftinguilhed by a Microfcope j to the end, 
that we may not take any Quantity that may be 
juftly fufpeded of not being diftindly vifible j let 
us take the ttt? of this length ; fo then t .oVo&v of a 
Sand's length is incapable pf being diflinAly view- 
ed by any Microfcope. Since then there go 10' * of 
fuch Particles* into the Compofition of one Sand, 
there will be 6027 of fuch little Cubical Spaces in 
a Humane Body of Six Foot in length ; but by rea-? 
fon of their Smallnefs, they will be undiftinguifh- 
able, even with the beft Microfcopes. 

Now if we fuppofe that in each of thefe fmall 
Spaces, there be a Million of Parts in one Sand, 
there will go to the Compofition of the afore-meiv 
tion'd Body 60^' of the like Particles of Sand. 

VI. Now in cafe the Stamen of a Man, which 
we hv^ve fuppofed to be as big as a fmgle Grain of 
Sand^ were divided into fo many, or into 60'' 
Parts; its Parts may be fo difpofed and expanded, 
that in each fmall Space of a Humane Body of Six 
Foot in length (which Parts^ by reafon of their 
Smallnefs, have not yet been able to be diftin- 
guilhed by the fineft Microfcope) there may he 
contained a Million of fuch Particles of Sand. And 
fmce the Interftices bet^yeen the Particles of the 
Stamen are yet fo much fmaller than the aforefaid 
little Spaces, they will be yet lefs vifible thro' a 
Microfcope, and confequently almoft invifible to 
the naked Eye.; certainly in no maaner diftinguifh-* 
able. VII. And 
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VII. And thus it appears to be pqffible^ that fuch 
a fmall Stamen^ no bigger than a Sand^ may be ex^ 
panded and brought to the Analogous Compofition 
of a Humane Body of Six Foot long ,• which Body, 
in hs whole Matter, did not contain more chan the 
quantity of this fingle Sand, ycjt in fuch a manner, 
that there was not one vifible Place therein fo fmall, 
in which there were not contained more than a 
Million of Particles of this little Stamen : Between 
all which Particles, there were flill remaining fo 
many Interfticesor Vacuities, that this Body, which, 
by reafon of its Lighcnefs, might be deemed little 
more than a Shadow, can be fo filled with flowing 
and adventitious Parts fixing themfelves in thefe 
Interftices, and Cloathing as it were the Parts of 
this Stamen^ that it at lail attains to the Weight and 
Size of a Common Body of a full grown Man. 

Vllf. And to the end^ that no one may be fur* 
prifed at thefe minute Divifions of the quantity of 
a Grain of Sand, he will find in Trofejfor KeiVs In-* 
troduBion^f. ff, fomething that may appear much 
more wonderful to him, of which however, the 
Poffibility is there demonftrated j viz,. How not on- 
ly a Body of Six Foot in length, but even that im- 
menfurable Space, containing in its Circumference 
the Starry Heavens ; or even a much larger, if you 
pleafe, may be filled and obfcured by the Duft of 
one fingle Grain of Sand, after fuch a manner, that 
not fo much as a Ray of Light, tho' never fo fine^ 
ftall be able to pals between' the Pans of that Sand : 
Imagine then how far this furpafles all that we 
have fuppofed to happen in a Humane Body. 

IX. To prove this by a like Experiment, we 
(hall fliow in our Contemplation upon 
Light y that a Particle of the Tallow of a Candle, 
not exceeding the qu mtity of a fingle Grain of Sand, 
is really and aftually divided into many more thaq 
the aforefaid 60'* Parts- 

To 
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To clemonftrate this very briefly here, you will 
find in the juft now mention d Contemplation^ that 
a Cubical Inch of Candle-Tallow, does emit or 
yield the Number of 269617040^*° Pacts of Light. 
Now, according to Numb. IV. here above, there 
are lopo^ooo Sandj. in the quantity of fuch a Cu-* 
bicat Inch, and conlequently there proceed from a 
Particle of Tallow, of the bignels of one Sand, 
269617040''* Parts of Light. 

And according to Numb.YI. the Stamen that 
was likewife of the fize of a Sand, was fuppofed 
to be divided into 60'* Parts. 

By which number of the like Particles, which 
proceed from the quantity of a Sand, or are divi-^ 
ded into 269617040^^ Parts, there will proceed 
449; 617^ with a little Fradion. From whence ic 
appears, that each little Particle of this Stamen^ 
how fmall foever it may be fto take a round num** 
ber^ may be ftill divided into 44, and very near 4f 
Millions of Parts ; befoire each of them arrive to 
the Smallnefs of one of the Particles of Light, that 
Continually flows frqm a Burning-Candle. 

Now that thefe exceeding fmall Particles are not 
unneceflary, on account of their Smallnefs, but are 
made ufe of to great Purpofes in the Univerfe, 
(hall be hereafter Demonflirated in our 2 5:th Con-- 
umflation ; as it is manifefl; from thofe of Fire,' 
which are found every where in the vifible World, 
and are made ufe of by the great Governour there- 
of, for fuch wonderful as well as terrible Ends. 

And thus will it appear plain enough, as I think,' 
that in fuch Expanfion and Diviflon of this Stamm, 
we do not come near to that minutenefs, into 
Which we fee experimentally that other Bodies in 
the World may be divided. 
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Sect. XII. ConvlShns from the foregoing Ohfer^ 

'vations. 

m 

W E do not here pretend to determine th^ man- 
nei: (hat G o d has been pleafed tp make u(e of in 
the Expanfion of bis Created Stamina ^ we muft 
leave that to his infinite Wifdom, whofe Ways, 
herein efpecially^ are infcrutable, or pafl finding 
out ,* nor have we had any other view in what we 
have faid concerning it in the foregoing SeSim, 
than to convince the Atheifts^ that they had a Ma- 
ktVy and to fee Things in a fome what clearer Light 
before the Eyes of fuch Chrifiians that are not juft 
accuftom'd to compute thefe Matters after the man* 
oer pf Machematical Propofitions ; and therefore 
might find fOmeDifiicutty in expanding fuch a Small 
Stamen to the fimilar State of a full grown Body. 

Let then an unhappy Philofopher^ who will not 
yet confefs an All-ruling God^ from what has 
been faid before , Let him, I fay^ retire to fomc 
folicary Place^ and (erioufly contemplate his own 
Body^ and then judge, whether it could poffibly 
come to pafs without a wife Diredion, chat frotn 
fo fmall and tender a Stamen^ expanded^ filled, or 
ftuff^d out and cloathed with other Matter, a Body 
fo wonderfully formed and adapted to fo many 
Ufes in all the Limbs and Parts, has been produced. 
What is there in. a Watch^ and in the adjuring of 
all it3 Wheels, Springs, &c. that can be compared 
to the wonderful Formation of a Humane Body ? 
And yet, was ever any Man fo Senfclefs, or, to 
fpeakin Ibfcer Terms, fo deplorably Unhappy, that 
he (hould dare to maintain, in the prefence of un- 
derftanding Perfbns, that the Watch which he car- 
ries in his Pocket was framed in that manner, with- 
out any Wifdom or Defign? 
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S E c t. XIII. 'Ttmtfitim to a Demoflfirafidn againfi 

Chance. 

Su T as little a» we know touehing the manner 
of the Produdionof Humane kind^ yet in what 
we daily fee thereof (tho* fcarce obferved by any/ 
there is a very remarkable and ftrong Proof of a 
Z>ivinc Providence^ adapting all Things to its wife 
ll^ur|]VifeS) and a plain Demonftration^ that the 
World is by no means governed by Chance. 

i^fbre I propole it^ I find miyfelf obliged to ac- 
quaint my Reader^ that the Difcoveiry therebf is' 
dwnig to the Ingenuity of Dr. Arbmbnot^ a famous^ 
Idathematician^ Nf ember of the Royal Society^ and' 
Phyjfician in Ordinary to the late Queen of Eng^ 
Undjf who has beeh fo kind as to rranfmit it to me 
thro* the Hands of Mr. Bumet^ the worthy Son of 
th6 hKe Bifiiop of Salisbury^ fo famous and fo well 
HnoM^ri to the Leai'ned World; the which Mr* 
iumH is likewife hittifelf a great Mathematicianj 
dnd Fellow of the faid Society^ and has allowed^ 
me the Honour to adorn this. Treattfe therewith* 
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Sect. XIV. A Table of the Number of Males atd 
Females Chrifien^d yearly in London in 82 Tears. 



I Ann. 

1619 
30 

32' 

34 

. 35 
S6 

37 

38 
39 
40 

41 
42 

43 
44 
4f 
46 

47 
48 

49 

50 

51 

52 

^3 
U 
51 
^6 

57 
58 

$9 
60 
61 
62 

^l 
64 

66 

67 
68 
^9 



Males. 


Females. 




Ann. 


Males. 


Feoulci. 


5218 


46«3 




1670 


6278* 


7214 


4858 


4457 




71 


6449 


57«9 


4422 


4102 




72 


6443 


6061 


49^4 


4590 




7? 


^073 


6120 


5158 


4839 




74 


6113 


5821 


503^ 


4820 




75 


6058 


J738 


5106 


4928 




76 


6SSZ 


5717 


4917 


4605 




77 


6423 
6568 


5«47 


4703' 


4457 


1 


78 


^3o^ 


53f9 


495* 


. 


79 


6247 


60JJ 


53^<^ 


4784 




80 


1^548 


6o4t 


ni8 


533* 




81 


6822 


6*99 


5470 


^00 




82 


6909 


<^553 


5460 


49x0 




l'^ 


.7577 


^744 


4793 


4617 




84 


7575 


7158 


4107 


3997 




85 


7484 


7127 


4047 


^1^9^ 




86 


7575 


7246 


37<58 


3395 




^? 


7737 
7487 


7119 


379<^ 


3r|^ 

3181 


, 


7101 


33<^3 




89 


7604 


71167. 


3079 


274^ 




90 


7909 


7302 


2890 , 


2722 




91 


766% 


7392 


3231 


2840 




92 


760% 


731^ 


3220 


2908 




9i 


7^7^ 


7483 


319^ 


2959 




94 


69SS 


^<^47 


3441 


3179 




9$ 


7263 


67t^ 


3^55 


3349 




96 


7632 


7229 


3668 


3382 




97 


8062 


77^7 


339^ 


3289 




98 


8426 


7626 


3if7 


3018 




99 


791 1 


7452 


3209 


2781 




1700 


7578 


7o6r 


3724 


3247 




I 


8102 


7514 


4748 


4107 




2 


8031. 


7656 


5216 


' 4803 




3 


7765 


7683 


HI I 


4881 




4 


6113 


5738 


6041 


5681 




J 


8366 


7779 


5114 


4858 




6 


79 52' 


7417 


4678 


4319 




7 


8379 


7687 


561^ 


5322 




9 


8239 


7623 


6073 


J0O 


« 


8 


7840 


7380 


6506 


5829 




10 


7640 


7288 1 



In 
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Jn this Table it is remarkable : 

i. That at London^ in thefe 82 following Years^ 
the number of Males has exceeded that of Females 
every Year. 

II. That the Difference thereof has always lain be- 
tween X Terms^ nor far from one another. So that, 

III. There were always more Males born than 
the half Children amounted to in one Y-ear. And, 

IV. That the Number of the Males never exceed- 
ed that of the Females fo far, that almofl all the 
Children fliould be Males. 

^ • S:E c T. XV. A Judgment ufon the faid Tabk. 

N o w, forafmuch as by Sea and Land-Fights^ by 
other dangerous Occafions, and efpecially by a 
more irregular way of Life among the Men^ a much 
greater number of them do daily Perifli than of the 
tVomen^ by fuch Diftempers as are peculiar to them j 
<;an it be thought that it happens without a particu- 
lar Diredion of Providence, that there are con- 
stantly more Men born than Women ? 

And (which is wonderful) that there are juft fo 
many more, that there ftill remains for every Wd-- 
man a Man of her bvirn Age, in her own Country, 
and of equal Condition to her j This is confirmed 
-by a perpetual Experience, to the Satisfadion of 
every one that makes ufe of his Reafon. 

From whence Dr. Arhuthnot obferves, it feems a 
plain Confequence, that Vollgamy^ or the marrying 
of more Wives than one, is as oppofite to Nature, 
to the Government of the World, and the common 
Intereft of Mankind^ as it is contrary to the parti- 
lar Laws of every Country ; becaufe if one Man 
has fcveral Wives, fo many other Men mull remain 
without them ; beGdes that it (hould feem that ma- 
ny Women cannot be fo well impregnated by one, 
^ each Wonaan by her own Husband. 
■' * ' ^ J StcT. 
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^ B c T. XVI. Tie firfi Matbmatieal Demmfffdtkn tba$ 
the Worli is not govtrned by Cbanct. 

B u T to come finally to the chiefeft Proof that 
may be drawn from hence^ againft an i^cci4cn.t^ 
Caufe ; fmce pr. ArbHtbna$'s fiufinefs would opt al* 
low him to foUojw this Table in all its Particulars^ 
and from thence to form a Calculation (which, acr 
cording to the common manner^ would haye re- 
quired the continual Labour of feveral MQOthS| as 
is well known to thofe that are vers'd in the Com- 
putation of the Games of Cbapce or H^z^ofd) he 
therefore fuppofes for Convenience-fake : 

I. That if an equal number of Pieces of Utoficy 
were thrown up into thfi Air^ the Chancy of their 
falling Crofs or Pile^ as it is comn^only called^ would 
be equal ; fo likewife among any equ^l number of 
io many Children, there would be juft asjnaoy 
^ales as Females born in the World, if tbpfe Sirths 
happen'd by meer Chance. 

II. This Gentleman (hews, that if a Perfon (whom 
we {hall call A) (hould have laid the Wager D, that 
in tofling up fome thoufand pieces of Money, 
there would have fallen as many Crofs 4s Pile, the 
faid A would have had a very fmall Chance of win- 
ning his Wager D ; and that the value of bis Chance 
would have been much lefs than 7 of D. 

IIL But becaufe the former Suppofitipn, that the 
]^umber of Males and Female^ is yearly equal, does 
too much leffen the Chance of A^ that lays fuch a 
Wager { Dr. Arbuthnot does again advance that in 
order to make good fuch Diminution, tjie Chance 
of A (which is otherwife fhewn to be pf much lefs 
value than i the Wager of D, every Year, or every 
Time) is now really fo much greater, and its va- 
lue is complpatly 1 of Z?. 

^V. This 
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IV. This being now laid down^ if aPerfon (who/e 
Chance is i of Dj {hould wager that fuch a thing 
ihould happen 82 times to one ; or rather^ that there 
ihould be as many Females zs Males hovn every Year 
for 82 Year^ together; as he had wager'd before, 
that there (hould be fo in one Year ; they who un- 
derftand the Computations of Hazard or Chance| 
know that this Chance will be as t eighty-two timef 
.multiplied into itfelf^ and afterwards with D ; or 
that there is fo great a Number (as is required when 
the double Number of 8z times multiplyed by itfelfn^ 
and the Unit fubftraded from it) againfl One that 
the fame ihould not come to pafs by Chance after 
tilts manner^ 82 times together : Which therefore 
makes a Number of 2; Numerical Figures following 
«ach other^ the firft five whereof are 4S'iS7i ^ 
may be proved by the Logarithms with very little 
trouble. They that would know it more exa6lly^ " 
4nay compute it farther by the faid Logarithms ; or 
elfe multiply the double Number 8z times by itfeli^ 
and fubftrad: the Unit. 

Now in cafe it is fo many againft one^ that this 
jhould not happen in L«»^^ 82 Years together ; let 
any one experienc'd in Calculations confider^ now 
great a number there will be againfi one, that the 
fame thing don't happen throughout the whole 
Worlds and fo often in 82 Years following; and 
then let him judge^ whether it can be believed that 
Chance has any place here : For that this has really 
happened many. Ages together^ and in all Places of 
the World, may be maintained with great Probabi- 
lity, becaufe, that in all Times, and in all Places, 
the Men are expofed to more Dangers than the 
JVomtm \ and neverthelefs there will be found in 
all Countries Mm for Women^ and Women for Men, 
of equal Age and Condition. 

Z 4 S ^ C T. 
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Se 



CT. XVII. The Diffieultiis and ObjeBUns that fom$ 
may make againfi thefe CaUulations anfTperJ. 



Thus hr Dr. Arbutbhot^ wbofe brief Remarks 
upon what has happen'd^ according to this Table^ 
is fo firong a Proof of a wife Government of the 
World 3 that the fame ought fully to fatisfie every 
one who uoderfiands this Calculation. But fince 
ibme Acheifis^ willing to evade the Force of this 
Argument^ might flart the following Objedion ; 
That Dn Arbutbmt^ to avoid trouble^ fuppofes the 
Chance of one who lays a Wager^ that fuch a thing 
Ihould happen in one Year to be as I- Z> ; and that 
)t does not agree juft literally with the Table ; let 
them know^ that the fole Millake that can be faid 
to be made therein^ is only this ; That this Gentle- 
man allows too much to thofe that alTert a Chance 
in thefe Matters, by fuppofing the Odds to be i /> ; 
and that therefore the Number^ that according to 
his Hypothecs ilands againfi One^ is much fmaller 
than would be produced upon thefe Grounds by a 
niore accurate Computation; in cafe he could have 
allowed the necelTary time for making it. This is 
obvious to all that underftand this Computation^ 
fmce, allowing his Adverfary the half of the Chan- 
ces^ he will win if there be only more Pieces of 
Money falling Crofs or Pile, or more Males than 
Female^ born ^ without any Limitation, when the 
Nutnber of the Pieces,or of the Children is unequal ^ 
and in an equal number of Pieces^ or of Children^ 
the Adverfary would over and above have for him- 
felf the half of all thofe Chances which an equal 
I^umber of Crofs and Pile^ or an equal Number of 
Males and Females, fliould give : Whei^eas, accord- 
ing to the Table (by reafon of the Limitations, be- 
tween which the Majoritv of Mal^s is really foundji 
^ great many Chances, in whigh there are more 
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Males than Females^ would make chem lofe; as 
alfo all the Chances which an equal Number of 
both would produce : Which does not. want to be 
Demonftrated for fuch as are only experienced 
in the beginning of thefe Calculations. I thoughjC 
it my Duty to add this, in order to clear the faid 
Calculation, which indeed is firong enough^ but 
was however framed with a Defign of not fpending 
too much Time upon it^ from all the Obje<^ions of 
fuch as pretend to cavil at it. 

And all that we have here faid^ mx,. that Pn 
Arbutbnoty to avoid the Trouble ind Time that fo 
nice a Calculation would have required^ has gran- 
ted his Adverfaries mi^ch more than was neceifary ; 
may vifibly appear from the Calculation which that 
moft ingenious Mathematician Mr. 'SgravefanJe 
(Profeifor of Mathematicks at L€y4^n ) has been 
pleas'd, after a particular manner, to make upon 
it ; by which the ufual Method necelTarily required 
in the Difcuffion of this Matter, and in which a 
vaft deal of Pains and Time is taken up, is extream- 
ly abridged. 

Sect. XVIII. jf fecond^^ and more accurate Maibc" 
matical Demonfiration^ that the IVorld is ffot g<nfern*d 
by Chance. 

This Gentleman therefore refblving not to 
confine himfelf to any particular Hypothefis, and 
with a clofer view to the Numbers of the Table 
itfelf, in order to difcover that Number Handing 
againfi One, that what happened in London in the 
above-mentipn'd 82 Years, would not; have hap- 
pened, if it had been the meer refult of Fortuitious 
Caufes, adds up all the Children born in chofe 
8x Years, in one Sum together, and finds that the 
Sid Part thereof amounts to 114x9; which Num- 
ber is therefore the Medium or Middle Number^ 

which. 



5 5® The Religious Pbihfopber. 

jwhich^ in cafe there w«re fo many born yearly^ 
wonld again produce in 82 Years the fame Num- 
i>er of Children as the Table contains in its 
Total. 

Finding moreover in the Table^ that in tbe Year 
170;, the Difference between Males and Females^ 
in proportion to the Number of Qhildren, wa$ 
the fmalleft ; and that in the faid Year there were 
but 1^448 born in all, of which 776^ were Males3 
and 76^1 Females, he takes the middle Number 
to be 11429 j and according to this Calculation 
'lip fuppoles there to' be 574; Malesj and f 684 
Female^. 

In like manner obfef^ring, that in the Year 1661 
the Difference between Males and Females was 
|;reateft^ if calculated again according to the afore- 
laid middle Number 11419; the Males of that 
Year will come out 61283 and the Females 
5301. 

The firft Quefiipn then which is here to be an- 
fwer'd^ may be propofed after the following Man- 
ner : 

A wagers with B, that if 11429 Pieces of Mo- 
pey be thrown up in the Air, there will not fall 
down of 'em fewer than y 745; Crofs, nor more than 
6128 Pile *. or thus ; that among 114x9 Children^ 
bom every Year according to this Medium, there 
will not be fewer Males than 574^, nor more Fe- 
males than 6128. 

The Queftion then is, concerning the value of 
the Chance of ^4 ? or rather^ how many Chances 
there be againft One^ that what y2 has wagei'd 
ihall not come to pafs, if all things depend on 
Fortune ? 



Sect. 
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Sect. XIX. The Calculation after tffe common 

Manner. 

To return an Anfwer to this* Queftion, let it 
be fuppofed that C ngnifies Crofs^ and P Pile^ or 
Males and Females^ then they who underftand the 
Modern Calculation of the Games of Hazard^ 
know, ^ 

I. That the Binome CTy or M F, muft be raifed 
to the Power of which the Exponent is 114293 or 
the faid Sum of 11429 muft be multiply 'd by 
itfelf. 

II. That ;all the Co-efficients or Genitures of the 
Terms taken together, Or the Power of the two 
Kumber5, whereof 1x419 is the Exponent , yield the 
quantity of all the Chances that can happen con* 
cerning the faid 1 1419 Pieces of Money. We will 
call the fame p •*• j. 

III. That all the Co-efficients as well of both the 
Terms, in which we find k'''^ m''^\ and k''^^ 
7»^**% as of all the Terms that are between thefc 
two, being added up together, make up the nutn* 
ber of all the Chances which will caufe A to win. 
We will call it p, 

IV. That all the other poffible Chances, except 
thofe which caufe A to win, are to the Advantage 
of JB, and thefe we will call 9. 

V. Wherefore if D be put in, that the value of 

the Chance of A^ is — ^~ D, when A has wager*d 

or laid that it (hall happen once, in the Money 
thrown up, or with the Children in one Y^ar. 

VL and therefore the Chance of the Wager 
laid by A^ that ic (hall fo happen, againft that of 
B, who has laid the contrary (fuppofing it all meer 
Hazard) isasp'* to;>Hh y** — p*', or, to make ufe 
of the Unit, according as it is expreft in the former 
' * ^ ' ^ Queftionj 
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Queftion i as i to ^-"^J ■ -^ i, that is^ as the Unit, 

to a Number which is found by dividing the quan- 
tity of all the pofliblc Chances ?h^ ^^ by ^; or by 
the quantity or all thofe that caufe A to win^ and 
fubftrafting the Unit from this Quotient multiply'd 
82 times by icfelf. 

Sect. XX. ThU Tedh/is Calculation Contracted. 

A I- L this^ as we hare faid above^ is well known 
to fuch as are vers*d in the Computations of the 
Chances of Games, but it is however very cer- 
tain^ that as fhort and eafie as the Solution of this 
Queftion appears to be in Words and Algebraical 
Letters^ yet the nimbleft Arithmetician^ confider- 
ing the greatnefs of the Numbers that are to be 
founds would wane fome Months to difpatch it, 
if he would exprefs it properly by Numbers, and 
i9^ould alio be fatisfied, that there were no Mi- 
fiakes in his Calculation. Wherefore the afore- 
mentioned Mr. ^Sgravefandiy according to his vaft 
Experience and Skill in Mathematics, has remark- 
ably abridged this Matter, and cut off the much 
larger Part of the tedious Work, which the com- 
mon Method naturally requires, (hewing demon- 
firatively, and with incomparably lefs Pains, that 
the Ratio of the Chance of A to that of £, found 

in the foregoing SeSlion, as i to ^ — 87—— i (not on- 

P 
ly with the requifite Exaftnefs, but even the 

caufing feveral very fmall Fraftions, which would 
otherwife have been negleded, to tend to the Ad- 
vantage of At and thereby not to be liable to any 
Contradiction) I fay, that the faid Ratio may be 
expreft by the Ratio oichc Unit to a Number, which 
refults or is found by the multiplying ''jV>4T?f eigh- 
ty two times by leach other, and fubftraciing the 
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Unit. So that wich very little trouble^^ and by 
the help of Logarithms^ we may fee that there is 2 
Chance of 44 Figures (of which the firft five are 
7fj98) againft One, that what happened in Z^ 
Jon in the faid 8i Years, would not have happen'dj 
if it had been direded by Hazard only. 

Mr. 'Sgrawfande^ who has computed the fame by 
Logarithmical Tables, finds it to be, 75^, y98, 215, 
229, f yz, 469, 13? , 802, 469, ijy, 802, 4693 469, 
13 J, 802, 469, againft One. 

Sect. XXL ConviStions from the foregoing CaU 

culations. 

Now let every Man that can reprefent to him^ 
felf the greatnefs of this Number, judge whether ic 
is a wife Diredion, or Fortune and Hazard only^ 
that take place in this Matter ; the rather, if he 
confiders how much greater this Number or Sum 
would be, if the fame Thing happen not only at 
London^ but throughout the whole World, whicb^ 
for the Reafons already alledg'd, is very probable. 

This is certain^ that fince this Sum is greater 
than all the Grains of Sand, which Tome Millions 
of Globes, like that of the Earth, can contain, he , 
that thinks it credible that what happened at London 
fell out by pure Chance, mud likewife maintain^, 
that he thinks it as probable, that a Perfon deprived 
of his Sight and Feeling, and who has no manner 
of Rule for the Diredion of his Hand^ and there- 
fore mufl abandon himfelf entirely to Chance^ 
fhould fingle one particular Grain of Sand out 
of fuch an unconceivable Heap jumbled all toge- 
ther, the very firft time he fiiould put his Hand in- 
to it. 

Now tho' Mr. ^Sgravefande has done me the Ho- 
nour to fend me not only the proper Demonftrati- 
ons^ but likewife feyeral and different ones after 

an 
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an uncommon manner ; yet I have paft chem by 
here j firft, becaufe they who are any wife vers'd in 
thefe kinds of Calculations, may find the common 
Manner briefly rcprefented above; but if they don'c 
anderftand 'em^ the Demonflracions that are fub- 
joynM will not be able to give them any Light ; 
and yet this Difcourfe would be fwell'd thereby to 
MO great a Bulk : And^ Secondly^ becaufe that 
learned Gentleman's Method of Demonfirating and 
of Abridging^ will fliortly be publifliM with other 
of his Works^ of which they who have Inclination 
and Ability may make a jutt ufe. 

In the mean white every one may from thence 
deduce a Proof of what has been advancM already^ 
CO put the Method ufed by Dr. Arbutbmt beyond 
ContradiAion. 

Sect. XXIL Exprejpon of the Number found in 

Common Words. 

Before I quit this SubjecSb, fmce there be a- 
mong thefe Philofophers who afcribe all things to 
meer Chance^ fome alfo that are not ufed to extend 
their Speculations to Arithmetic^ or Numbers, and 
to whom the common Expreffions of J3f7/ioiy/^ TriUi' 
cnsy and the like are unintelligible^ and confequent- 
ly make no Impreflion on them ; it may not per- 
haps be unprofitable^ in order to give them a more 
convincing Conception of the Number difcover'd 
by Mr. 'Sgravefande^ (j. XlX. to exprefs the Great- 
aefs thereof in fuch Words as every Body under- 
ftands. 

For which Purpofe we know that when thisNum- 
ber of f 4 Figures is divided by the Unit with 39 
Noughts or Cyphers following (§. XIX.) there will 
remain a Dividend of 7^5198, and a Fradion bcfiJes. 
From whence it follows^ that if we multiply a Num« 
ber of a Hundred Tboufand times a Hundred Tboufand 

Millions, 
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jUiUions, firft with a Hundred ThoufanJ timu a Htmirtd 
Millions^ we muft cake Ten Millions of this prodigi- 
ous Number above Seventy five Tboufand^five HtmireJL 
and twenty eight times^ before we can come at the 
Number or Odds againft One, that what hap- 
pened at London in the aforefaid Eighty two Ttars^ 
would not have fo happen'd^ if the Birth of Males 
and Females were the refult of meer Chance only« 

Now if fome (hould not be able to comprehend' 
the foregoing Articles, as being foreign to their 
own Studies, let them refleA upon the Greatne(s o£ 
this Number, as jufl now expreft, and judge whe- 
ther it is Credible, that in all this. Chance can be 
affign'd as the Caufe of what is thus brought about, 
by any Man that ever made ufe of his Reafon an4 
Difcretion. 

Sect. XXIII. No ignorant Laws of Nature have an] 

place or (hare in tbefe Matters* 

N o w I hope no Atheift will be fo defperately 
obflinate as, in order to quiet the Reproaches of 
his own Confcience (which mud convince him 
that Chance has no room here ) to afcribe thefe 
Births^ and all the Circumftances thereof lo igno- 
rant Laws of Nature : From whence he will pretend 
to argue, that fuch Births, tho'even contrary to all 
the Rules ofChance^ muft- necelTarily happen after 
this, and no other manner. For befides that all 
Laws, efpecially thofe to which fuch a variety of 
things muft be fubfervient, as in this cafe, before 
they can produce their Efieds, do with great plain- 
nefs lead us to a Law-giver, who has made and 
does keep up the fame ; fuppofe fuch a Philofopher 
were brought into a Shop where there were a great 
number of Clocks and Watches, all of which regu- 
larly perform'd their FunAions ; but that the faid 
Machines, confifted of two kinds, (as Humane 

Creatures 
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Creatures do of two Sexes) one fort of which, for 
inftance, fliew'd the Day of the Mouth and foirie 
other particutar Movements ; but the other, the 
Hour or Minutes only : Let him then tell us Hn- 
cerely, whether he would dare to maintain, tho' 
wholly ignorant by whom and how they were 
made, that both thefe kinds of CIoclcs, and each of 
thofe Movements were fram'd by a neceflary Law 
of Nature, without the Wifdom or Contrivance of 
an Ardticer, that knew what he did, and fo ac- 
iquired their ingenious Struiture ? And whether he 
chinks that he himfelf could pafs for a Man in his 
Senfes after forming fuch a Judgment ? There is 
no need of making any Application which fo natu- 
rally follows of icl'elf. 



The End of the Firft Volume, 




